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2. “Spray Gun Selection Guide WIY 
Guide to the right gun for every spray finishing The Aerograph Co. Ltd. 
need. Lower Sydenham, London, S.F.26 
Have you sent for your copies yet ? Telephone: Sydenham 6060 (8 lines) 


Branches and Showrooms 


STILL AVAILABLE FREE ON REQUEST London, Birmingham, Bristol,Glasgow, Manchester 





aa 








A ee. nies ae 


Wes 


TBR 


. MHD wiht ~2 oe 


’ ~ € 
sit 7 , Py 5 
Ale. ‘e: P } 
f y { — 
* 





GOTTIGNIES 
PASSAGE KILNS 


(ilustrated above) 

GIBBONS-GOTTIGNIES Multi PassageKilin 
38’ 6” long. 

Duty:—Glost Earthenware. 

Fuel:—Electricity. 


Installed at:—Tne Empire 
Porcelain Co., Ltd. 


WORKS: DUDLEY: WORCS. 


ULEY 314/ 


GIBBONS BROTHERS 110. DIBDALE 





CERAMICS 


| SPRAYLOGICS-the Facts of Spray Painting / 





What is wrong with this picture? 


There are no prizes for guessing. 
But the answers are worth a lot to 
everyone concerned with spray finish- 
ing, you'll find them and many 
others leading to improved quality 
of finishing and greatly increased pro- 
duction — in this new and exclusive 
DeVilbiss - Aerograph — publication 
Write for your copy to Dept. 9 S 


Send for 


‘SPRAY GUN 
MOTION STUDY’ 


(No. 3 of a series) 








TWO OTHER PRACTICAL GUIDES 


which have already proved a boon to users of 
Spray Finishing 
1. **A.B.C. of Spray Painting Equipment ”’ 


Answers 144 questions on use, care and adjust- 
ment of spray finishing equipment. 

2. «Spray Gun Selection Guide ”’ 
Guide to the right gun for every spray finishing 
need. 

Have you sent for your copies yet ? 


STILL AVAILABLE FREE ON REQUEST 


DEVILBISS 
AEROGRAPH 


The SYMBOL — 


The Aerograph Co. Ltd. 
Lower Sydenham, London, S.F.26 

Telephone: Sydenham 6060 (8 lines) 
and Showrooms 


gow, Manchester 


Branches 
London, Birmingham, Bristol,Gla 
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GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE _ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in Engiand by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE : LONGTON 3387 


FOR: —THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 
(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 
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ELEVATED TEMPERATURE 
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are successfully obtained in 


BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.0O.T. 87404 
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Our *‘ZEDOX~* range of zirconium 
oxides are excellent opacifiers for glazes 
and enamels. They are extensively used 


for ceramic colour manufacture. 
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ZIRCONIUM 


“ede 


There is a lively interest in the new applications 
of zircon and zirconium products. Our Te hnical 


Development Service will be glad to help you. 


‘ZIRCOSIL* zirconium silicates are economical 
opacifiers for white and coloured glazes. In bodies, 
*Zircosil” improves strength and thermal endurance ; It ts 


the chief constituent of low-loss zircon porcelains. 


By arranvement with the Titanium Alloy Manufacturing Division of the National 
Lead Company, New York, we are making under licence their range of * TAM” 


products and represent them in Europe for zirconium metal and zirconium chemicals. 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


ZIRCON DIVISION, CRESCENT HOUSE, NEWCASTLE UPON TYNE, f, 
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STEATITE 





. . for all high 


frequency applications 


Over a century of ex- 
perience in this highly 
specialised field. 


We invite your enquiries 


, 


oo a 


Machined to special designs and fine limits 


WILLIAM SUGG 


& CO. LIMITED 


RANELAGH WORKS, CHAPTER ST., WESTMINSTER, S.W.1 
Telephone : ViCtoria 3211 
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—AND VENTILATION EQUIPMENT 


. . . Pickerings offer immediate delivery of standard units, 
special fabrications in 7 days, and deliveries of fans of 
all types in 7-14 days. All equipment supplied is actua!ly 
manufactured by Pickerings and—together with a first-class 
service—is offered at highly competitive prices. For full 
details write to Pickerings . . . now 


J. G. PICKERING 


VANE 


VQR 


STREET, H 


4+. Telegran Puray 
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AUSTRALIAN 


ZIRCON 


(99:5°/, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND REFRACTORIES 





F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.1 Chancery 6041 
Central 6996 


Douglas 8338 


Fountain House, Fountain Street, Manchester 2 


65, West Regent Street, Glasgow, C.2 





POTTERY TOOLS of all 
kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 


CENTRAL HOUSE, UPPER VW/OBURN 
PLACE, LONDON, W.C.!. Euston 8265 








BROWN 


URING the manufacture of glass bottles at the 


Beatson, Clark & Co. Ltd., Brown Electronii 
Controllers maintain 


factory of Messrs. 
Circular Chart Potentiometer Air-O-Line 
temperatures at the desired level in the glass feeder forehearth. 


Phermocouples in’ the channel and = spout) pass temperature 


Variations instantaneously to the Brown) instruments which 


automatically adjust diaphragm valves regulating air-flow to the 


burners. Correct: and constant temperature supervision ts thus 


maintained. Brown ElectronikKe “continuous-balance’”  Poten- 


tiometers operate by an amplifier converter assembly, balancing 


directly from input changes. Greater sensitivity, faster speeds of 
response and freedom from errors ¢ aused by vibration are some ol 


their outstanding features. kor indicating, recording and con 


trolling, these instruments provide aceurase, precise process 


control, whilst) needing ‘the minimum of maintenance Ap 


plication und Specification Sulletins are available upon request, 


The Brown Air-O-Line control unit, incorporating adjustah'e 


Integral and or Derivative Action, recognises, PAROS AUT ARES 3) O's 


or load changes without cycling, drifting rrTYTY _ — 
the pen from the contro! point 


Proportional Band 
ana'yses and corrects 


or permanent departure of 


HONEYWELL-BROWN LIMITED | wansworrh RovD > PeRIVALE 


WORKS: Newhouse > Motherwell © Lanarkshire « Scotland 
London . Glasgow . Birmingham . Shetheld 
Amsterdam . Brussels . Paris . Stockholm . Zurich 


GREENFORD «© MIDDLESEX 


SALES OFFICES: 
AFFILIATED COMPANIES: 


Tint MADE PATE 
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GLASS ANNEALING LEHR FOR GIANT 
RECTIFIER BULBS 


Our service covers all aspects 

of the design and construction of 
continuous Lehrs and Furnaces 

up to 1150 C working temperatures, 


including renovation and modernisation 





of existing plant. 





Our technical staff will be pleased to 
assist you, whatever your problem or 
need, and will also instruct your 

own employees concerning operation, 
care and maintenance. 

Deliveries of this equipment are excellent 


—let us quote you, without obligation. 


We also manufacture Atmosphere Units. 





MODERN MECHANISATION LTD 
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Head Office: 687 FINCHLEY ROAD, LONDON, N.W.2 
Telephone: HAMpstead 8481/2 3. 


Telegrams: Modmec, Crickle, London 
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EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
M.Sc., F.R.1.C., M.Inst.F. 


A monthly journal covering 
the whole ceramic field 
including pottery, glass, 
heavy clay, refractory and 


silicate industries. 


Published Monthly 
by 
ARROW PRESS LTD., 
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BUFFALO 


is the new trade mark for 


BORAX & BORIC ACID 


GRANULATED (Decahydrate and Pentahydrate) GRANULATED 
DEHYDRATED (Anhydrous) 


sold by Clifford Christopherson & Co. Limited 





eK 
Immediate delivery from U.K. Stocks 


CLIFFORD CHRISTOPHERSON & CO. LTD. 


LONDON: 49, Park Lane, London W.1 Tel: Grosvenor 1311. 
MANCHESTER: 116, Corn Exchange Buildings, Manchester 4 
Tel: Blackfriars 1718 
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SEPTEMBER, 1953 


FUEL FACTS KNOWN 


NOW—ACTION PLEASE! 


A I least one report trom the Anglo- 
American Council on Productivity 
will be read avidly in the potteries —it 
is entitled “Fuel Conservation” 

From time to time in the pages of 
CERAMICS we have drawn attention to 
the tragic fuel position facing the pot 
teries. Ever since the war successive 
Ministers have praised the activities of 
the pottery industry. They have been 
praised for their export programme 
Yet in terms of Government treatment 
and Government 
doubtedly pottery has been considered 
a “poor relation”. However, one ts 
pleased to hear from the Secretary for 
Overseas Trade that the Government 
attaches the greatest importance to the 
part which can be played by the con 
sumer goods industries, including pet 
tery and textiles in trade negotiations 
with Overseas countries. 


assistance un 


Fuel Costs 

Yet one of the greatest problems fac 
ing the pottery industry 1s the rapidly 
increasing cost of fuel, for which they 
are constant consumers for seven days 
a week for practically fifty-two weeks 
in the year. They were encouraged to 
install expensive kilns to Operate with 
refined fuels such as gas and electricity 
The pottery manufacturers have in 
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vested millions of capital in) such 
schemes. At the time they knew the 
price of fuel, but since then there has 
been a increased tue 
prices. The British Pottery Manufac 
turers’ Federation done yeoman 
work in fighting the industry’s battle: 
so have the Chambers of Commerce. 
but it was of little avail 

There has 
official reports on fuel, culminating tn 
the Ridley Report. However, this Fuel 
Conservation Team which returned 
from America not so long ago did not 
represent the interests of coal, gas o1 
electricity it was very much represen 
tative of a cross-current of British in 
dustry. Thus it was tree to present the 
facts of the case and demand action in 
the interests of fuel consumers and net 
the fuel industries 

Their Report confirmed that for the 
next thirty years Britain will have to 
rely upon coal for the vast proportion 
of her energy. It commented that plant 
using coal in Britain was out of date 
and was designed for those happy, or 
unhappy days, when coal was in abund 
ant supply at as litthe as 10s. per ton 
at the pithead. It continued to say 

“Steam is perhaps the commodity 
most universally consumed tn British 
industry and perhaps the worst used, 


succession ol 


has 


been a succession of 
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primarily because our traditional prac- 
tice has been to divorce processing 
departments from engineering depart 
ments.” 

The Team thinks that for every 10 
per cent. saved in producing steam 5 
per cent. or more could be saved in the 
actual utilisation. It points out, how 
ever, that although our basic fuel 
industries have been nationalised they 
have never been co-ordinated. Much 
is talked about the so-called free com 
petition between electricity and gas, but 
this is rather a farce. The Coal Board 
mines all the coal, the Ministry of Fuel 
and Power allocates the coal and the 
gas and electricity industries take what 
they can get. Competition indeed with 
i Strange twisl 

There are, of course, Consumer! 
Councils, supposedly to protect the in 
terests of the consumer but the import 
ant one, dealing with coal, meets in 
private session, the public and the press 
heing excluded! This is hardly other 
than the action of an autocracy. At 
least the gas and electricity Consulta 
tive Councils meet in public, but if the 
product they use and upon which they 
depend 1s ailocated in conditions of 
extreme secrecy they cannot reason 
ably tackle the cost problem. How, 
indeed, can the cost of gas or electricity 
be brought down appreciably when the 
electrical industry spends 70 per cent 
of its generating costs for coal and the 
gas industry spends somewhere about 
40-50) per cent? What more, the 
National Coal Board jealously resists 
any enquiry and the Con 
sumers’ Council seems to work hand in 
hand with the Coal Board 


Is 


sO called 


Power for Production 


In America tt is pointed out that the 


workman has more than three and a 
half times the energy at his disposal in 
the factory than is the case in Britain 
In fact, af the unfortunate” British 
worker merely had twice as much 
energ\ he now receives he would 
consume the whole output of the 
British Electricity Authority! Quite 
obviously then, any productivity drive 
must pre-suppose a greater amount ol 
electricity to be available to the factory 
for power purposes. Yet where, indeed, 
can this” electricity be obtained? 
Already the electricity industry 1s con 
suming some 36 million tons of 
per annum. It is doubtful indeed tf its 


AS 


coal 
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allocation can be increased. There are, 
of course, certain fields where electric- 
ity essential —light, pewer, and 
certain specialised processes are 
obvious cases in point. But that is 
merely part of the story. 

There are places where electricity is 
being used disadvantageously. Is there 
an excuse for factories to be starved of 
power in order that electricity should 
be used for cooking and intermittent 
space heating, a load over which the 
British Electricity Authority has no 
control? This Productivity Team state 
that certain) vexed questions await 
solution. They ask 
(1) Is it in the national interest that 

electricity, costly and refined 
product, should be used for space 
heating, except where gas Is not 
available? 

Is it not essential, in view of indus 
try’s future needs for power, that 
the functions of electricity be con 
fined to the provision of power, 
light and certain specialised heat 
processes ? 

Is not gas the right fuel to retain 
on tap for space-heating purposes 
(occasional heating)? 

They mention that since 
load for space-heating can only be 
carried by solid fuel, is it not in the 
country’s best interest that smokeless 
fuel be used particularly in the domes 
tic sphere? 


IS 


the base 


A Positive Note 


The Team do strike a positive note 
for the consumer when they say that 
the coal, gas and electricity industries 
have consolidated their own policies 
and pursued their own line of action 
“presumably because the — wider 
national interest is none of its respon- 
sibility.” It accuses fuel 
Ministers of taking no action in this 
matter since nationalisation 

The Team say 

“We join the great body of informed 
opinion in thinking that a national fuel 
policy is essential to the future well 
being of this country.” 

As a result of this failure to face up 
to this question there has been a con 
siderable increase in the price of fuel 
Evervone knows that it 1s absurd to 
imagine that one can take coal, convert 
it to electricity at litthke over 20 per cent 
conversion efficiency and then waste 
this costly, refined fuel for a variety of 


successive 





less refined fuel 


effectively whilst 


purposes which a 
would do equally 
simultaneously starving British fac- 
tories of power. Because the British 
electrical industry has been unable to 
reduce its generating costs appreciably, 
or in other words, to increase the 
efficiency of coal conversion, the fuel 
position in Britain has been aggravated 
There, again, one must, of course, re 
member the bad days of December and 
the deaths directly attributable to the 
burning of bituminous coal. Coal burnt 
directly and corresponding tog are well 
known in the potteries—-since the 
change over largely to smokeless fuels 
the atmosphere of Stoke has improved 
beyond measure. 

This “Fuel Conservation” 
done a good job. The 
Guardian states “that the Report ts 
rightly written in strong language.” 
Phe Financial Times says: “The prac 
tical recommendations offered by the 
team are unexceptionable.” 


Team has 


A Fuel and Power Board 


Productivity 
and in its 


Anglo-American 
now deceased 


The 


Council is 


place there is the new British Produc 


tivity Council. Its most important job 
is to take over and extend the excellent 
work which has been done by the Fuel 
Efficiency Committees of the Ministry 
of Fuel and Power, as well as to imple 
ment the findings of the Pilkington 
Committee. The British Productivity 
Council is, therefore, now in a tight 
corner. 

Undoubtedly fuel conservation ts the 
most important activity facing Britain. 
The British Productivity Council ts 
outside the realms of direct political 
control. To encourage fuel efficiency 
it has half a million from the Coal 
Board and a quarter of a million each 
from the Gas and Electricity Boards 
What is more, the “Fuel Conservation” 
Team have given it a factual statement. 
It has asked for a Fuel and Power 
Board and, indeed, one feels that the 
British Productivity Council does have 
a first class opportunity of facing up to 
this job most effectively. 

The Report says: 

“Would it not be better to establish 
a simple, permanent and non-political 
Fuel and Power Board to undertake the 
higher direction of these three national 
industries, composed of men best fitted 
for the job?” 


Manchester 
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The first job of the proposed Fuel 
and Power Board would be to get on 
with co-ordination. Quite obviously it 
is in the interests of the public that 
some real attention is given to 
matters. Increasing fuel prices cannot 
fail to act other than adversely upon 
the future of British industry. The 
heavy users, such as the potteries, are, 
of course, tremendously — atlected 
After all, they must have copious sup 
plies of electricity and gas, and what 1s 
more, they must have it at a reason 
able price, otherwise they cannot hope 
to compete with Japan and Germany 
indirectly financed by dollars. The 
Secretary tor Overseas Trade promises 
to help the pottery industry. What 
better incentive than to improve the 
fuel cost position. With the publication 
of this “Fue! Conservation” Report the 
last theoretical word has been spoken 

The team correlates and presents the 
evidence on British fuel which 1s shared 
by the vast majority of fuel economists 
and technologists, who have not an axe 
to grind by being on the staff of the 
Coal, Electricity or Gas Boards. They 
recommend co-ordination, and indeed 
it is difficult to produce 
argument against this. It recommends 
a non-political body and, of course, the 
British Productivity Council describes 
itself as a non-political body. Thus it 
seems to be all set to do something to 
wards this Fuel and Power Board 

British factories must have more 
power —the British electrical industry 
can hardly expect to receive any more 
coal, so that the only thing they can 
do is to divert some of the electricity 
they make to industry. Nor can the 
electrical industry hope to do much 
more in the immediate future on the 
question of increasing the efficiency 
with which it converts coal to 
tricity. Progress in the future will seem 
to be a succession of | per cents around 
a 20 per cent. low! 


these 


any logical 


elec 


Cannot be Overlooked 


Greater productivity means more 
electricity on the factory floor. It is one 
thing to say that we must get more 
coal, but capital investment pro 
grammes take time and it would be 
wrong to assume that we are going to 
get appreciably more coal in the im 
mediate future. Thus, one says to the 
Minister of Fuel and Power that you 

(Continued on page 321.) 





Ceramics 


The Use of Copper Compounds 
in Ceramic Glazes 


(SPECIALLY CONTRIBUTED) 


"THE use of copper compounds in 

ceramic glazes 1s of great antiquity, 
since they were used in the beautiful 
blue glazes of the early Persians and 
Egyptians, and the copper red 
were made by the Chinese tn 
early times. The Persian blue 
were thought at one time to be coloured 
with cobalt ore, but Seger found by 
inalysis that the glaze contained cop 
per as the colouring agent and was 
applied over an engobe covering a red 
body 

Ihe copper colours are produced as 
either in-glaze or on-glaze efiects. It is 
possible to make an underglaze pale 
green colour containing copper by tril 
ting a mixture of red lead, flint, felspar 
and copper oxide, but at the usual glost 
temperatures the copper compounds 
tend to volatilise, and the result 1s 
blistering and variable tints 


glazes 
very 
glazes 


In-Glaze Effects 

Copper oxide is sometimes added to 
glazes to produce a characteristic green 
colour. The exact colour is dependent 
to some extent on the composition of 
the glaze, and the temperature of the 
glost oven needs to be on the easy side 
to avoid shading by volatilisation of 
the copper. The colour of the final glaze 
tends to be a bluish green and finally 
turquoise blue in glazes where the 
alkali content (Na-O and KO) ts in 
creased. Turcuoise glazes tend to craze 
on a normal earthenware body on ac 
count of their high thermal expansion 
In ordinary copper green glazes the 
bluish cast in the colour is counter 
acted by zine and boric oxides in the 
Lime also helps to 
tint. Alumina 


glaze Composition 
develop) a yellowish 
darkens the colour 

It must not be forgotten that copper 
oxide acts as a flux in glazes, lowering 
the maturing point, and, following the 
rule that materials which soften glazes 


increase their expansion co-etlicients, 
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tend to bring on crazing on the usual 
Usually not more than 3 per 
cent of copper oxide 1s added to a 
glaze. When larger amounts are added 
they dissolve in the glaze and are 
thrown out again on cooling. Occasion 
ally this gives a black metallic-looking 
opaque glaze, which has been used for 
tiles for surrounds 

\ glaze which has been 
mended for producing a bright trans 
parent green colour is the following 


0-15 KO 
0:30 CaO 
0-15 ZnO 
0°30 PbO 
0-10 Nao } 


bodies 


recom 


0:15 ALO;, 1-6 SiO 


Furquoise Blue Colours 
Highly alkaline glazes often give dit 
ferent coloured effects from those nor 
mally found in the usual glazes. Man 
ganese oxide gives a violet colour in 
this way instead of the rich brown nor- 
mally obtained, and copper oxide pro- 
duces a rich turquoise blue colour 
For long the beautiful blue faience 
tiles discovered on ancient Persian and 
Egyptian buildings were thought to be 
coloured with cobalt compounds. H 
Seger, however, (Collected Works, 
Faston, Pa 1902) showed that the 
glaze contained only copper as_ the 
colouring agent. The body was of red 
clay containing free silica, and its ex- 
pansion characteristics helped to match 
the comparatively high expansion of 
the glaze. The latter was of the alkaline 
type, containing copper oxide as the 
colouring material, and was applied 
over an engobe. Its analysis indicated 
a molecular formula of: 
0-12 K,0 
0-345 Na,O 
0-345 PbO 
0-190 CuO 


and the maturing point was 700-800 ‘¢ 
Such a glaze would, of course, craze 


2°225 SiO; 
| 0-204 SnO, 





TABLE 1 

(N. Henze, Ceram et Ver. 49,43, 1929) 
Frit No Mol. Formula 
K20 PhO CuO 
0-08 

0-1 

0-1 

O-] 


Va20 SiO? 


0-4 


O-1 
Ol 
O-OS 
0-1 


on ordinary bodies, and it requires a 
high expansion siliceous type of body 
Ihe conditions for producing a satis- 
factory turquoise blue colour or glaze 
have been studied in some detail by 
H. Hecht (Tonind Z. p. 453, 1895: 
Sprech 48. 201. 1915; Ker Rund. 23. 
133. 1915), A. Granger (Ker Rund. 21. 
§25,1913. Bull. Soc. Chim. 1914. p. 115), 
N. Henze (Ker Rund. 36. 821, 1928: 
Ceram et Ver. 49. 43. 1929) and M. M. 
French (J.Amer.Cer.Soc. 6 405. 1923) 
Briefly, the conclusions were similar to 
those outlined above for in-glaze 
copper effects namely that CaO, BaO, 
MgO, ZnO, BrOs, AlLO:, BO; were 
all unfavourable to the formation of 
blue colours, tending to give green. Up 
to about 0.5 PbO could be added but 
in higher amounts green colours were 
formed 
M. M. French recommended a glaze 
made from soda ash 64, nitre 20, whit 
ing 30, flint 168 which was fritted. The 
glaze formula reduced to 
0:6 Na2O 
0-1 K,O 
0:3 CaO 


2:8 SiO 


This 


To this copper oxide was added 
was used on a siliceous body, details of 
which were given. 


Frit No 


Silica (SiO?) 

Pot. nitrate (K NO) 

Pot. carbonate (K2CO;) 
Sod. carbonate (Na2CO,4) 
Red lead (Pb,O4) 

Copper oxide (CuO) 


N. Henze described number of 
deep blue frits based on silica, pot 
carbonate or nitrate, soda ash and 
copper oxide, with or without addi 
tions of red lead. The formula of these 
are given in Table I, while Table II 


gives the recipe 


a 


x0 
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These frits would suspend badly in 
water and would need doping to give 
sauisfactory dipping properties 

Henze describes the addition 
little cobalt oxide to develop the blue 
colour, e.g., PbO 67:2, Felspar 28:8, 
Silica 24:0, zine oxide 20-0, boric acid 
160, copper carbonate 7:2, copper 
oxide 1:6, cobalt oxide 0:1 This was 
fritted and for dipping 100 parts of the 
ground frit were mixed with ten of 
china clay in water. Tin oxide improves 
the stability of the colour 


of a 


Copper Reds 


The copper red colours are 
duced in reducing atmospheres, and are 
supposed to be due to the production 
of colloidal particles of copper in the 
glaze. The history of the coppel 
glaze is given by J. N. Collie (irans 
Brit. Ceram. Soc. 17. 379. 1918) 
According to this authority the first 
mention of it is in the reign of Hstian 
Te (1426-1435). Louis Franchet (ibid 
7. 71. 1907-8) states that the discovery 
of the glaze was probably the result of 
lucky chance. The of 
glazed ware were very greatly prized 
but none of the earliest preces have 
survived. The art appears to have been 
lost, for in the reign of Chia-ching 
(1522-1566) the imperial potters 
quested permisston to por 
celain with overglaze iron reds Ihe 
copper red or sang-de boeuf glaze was 
next heard of in the reign of Kang Hs 
(1662-1722) and in the 
d'Entrecolles letters in 1712 1722 


pro 


red 


a pieces red 


re 


decorate 


is. described 


i 
ana 


Production in Europe 


The Chinese descriptions of the glaze 
were (possibly intentionally) very ob 
scure, and it was not made in Europe 


the 19th 
cit) quotes 


until towards the end of 
century. H. Franchet (loc 
an analysis made by J. J. Ebelmen and 
A. Salvetat (c.f. also J. W. Mellor 
Trans. Brit. Ceram. Soc 370. 1936) 
of a fragment of red glaze taken from a 
Chinese vase which gave 


4 
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SiO, 73-90%, 
Al,O 600° ,, 
FerO 2°10% 
CaO 7-30°,, 
K.O 3-00", 
Na,O 310°, 
CuO 4°60” 


Ebelmen and Salvetat synthesised a 
glaze from this analysis and produced 
red in-glaze copper decoration for the 
first time in Europe, using a reducing 
atmosphere 

An investigation into the conditions 
for manufacturing copper-red glazed 
ware was begun at Sevres in 1879 by 
(. Lauth assisted by G. Dutailly. The 
results were published in I888 (Génie 
civil 12, 322, 344, 359. 1888. C. Lauth 
La manufacture nationale de Sevres, 
p. 223. Parts. 1889). They concluded 
that it was important to cool quickly 
after reduction to prevent the copper 
from being oxidised, giving a green 
glaze. This was in accordance with the 
practice of the Chinese who removed 
the ware from the oven while still hot 
Franchet concluded that any glaze 
would give a red colour in a reducing 
atmosphere provided it contained cop 
per. The composition of the glaze 
atlects the depth and brilliancy of the 
colour and the ease with which tt is 
obtained 


Importance of Tin Oxide 


Ihe best conditions were obtained 


when the glaze contained alkalis, lead, 


and an amount of tin oxide greater 
than that of the copper compound. 
Franchet used a porcelain glaze con 
taining 10 per cent of lead oxide, 3 per 
cent of copper oxide and & per cent of 
tin oxide. The tin oxide and copper 
compound could either be fritted with 
the rest of the glaze or added as a mill 
addition. The finishing temperature 
was Cone 10. Franchet preferred to frit 
all the ingredients together as in this 
way he got more uniform results. When 
the copper 1s fritted there is no point 
in using anything but the oxide. When 
added as a mill addition copper oxalate 
is preferable as this decomposes giving 
carbon monoxide, which helps the re- 
duction. Where the glaze was com- 
pletely fritted, it was ground and 
applied with aid of gum tragacanth. 
The body was of the hard paste type 
porcelain maturing at Cone 10. 
Firing was done in closed saggars to 


reduce the danger of re-oxidisation of 
the reduced copper. Fire was reducing 
until Cone O12 was reached using hard 
wood as fuel, the firemouths being 
closed. After this the firemouths were 
opened and the firing made oxidising 
with coal as fuel to Cone 10 down. The 
total time of firing was on an average 
20 hours —8 or 9 hours under reducing 
conditions followed by 12 hours under 
oxidising conditions. If the oxidising 
fire was Over 16 hours duration the 
pieces began to go green. Cooling was 
done quickly, and this was important 
Using a porcelain oven Franchet drew 
the pieces 48 hours aften extinguishing 
the fires. His losses were never greate! 
than 3 to 4 per cent and were often less 


H. Seger’s Formula 

H. Seger (op. cit Vol. II. p. 733) de 
scribed a method of producing in-glaze 
copper reds on porcelain using alter 


oxidising and reducing atmos 


nate 
pheres 


Examples of his formulae are 
Light Red 


Dark Red 
White porcelain glaze 1§ 
7ettletz kaolin 
Copper oxide (CuO) 
Tin oxide 
Ferric oxide {FeoQO,) 
Barium frit 


0-15 


Ihe barium frit had a formula 
0-5 Naso ;; 2:5 SiO 
0-5 BaO i) 0-5 BBO 


and the copper oxide and tin oxide Were 
fritted with it under reducing condi 
tions 

The glaze was fired under oxidising 
conditions to dull red heat, and then 
the atmosphere was made reducing un- 
til the glaze began to vitrify. After this 
periods of oxidising and reducing con 
ditions were alternated until the glaze 
was going glossy. The firing could then 
be finished under either oxidising o1 
reducing conditions 


Lower Temperature Glaze 

Copper red glazes maturing at lower 
temperatures than the above can be 
used, and the presence of lead improves 
the brilliancy. The following glaze 
matures at 1,000 C, and gives a good 
in-glaze copper red if firing is done 
under reducing conditions in the man- 
ner previously described : 

Frit Mill Mix 
Borax Frit 1) 
Soda ash White lead 10 
Nitre Tin oxide 7 
Whiting Copper oxide l 
Flint 


rs 
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Stainleos Steel Wise Gause 


SCREEN PRINTING 


Woven Wire has many advantages for the 
‘ 





screen printing o glass, pottery and 
The mesh is hard wearing and 
materiais used r printing 
over ong per ( < eNnings KeE p 1 wide r ing 
spe ifications ) ock including 140 mesh, 160 mest 
165 mesh, 180 mesh and 200 mesh. Substantial sto 
of wire cloth in all usual metals 

| 


for use in all fileer ng ind 





Your enquir.es and orders 


attention 


N. GREENING AND SONS _ LTD. 
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Attempts at Producing Copper Reds the production of on-glaze copper red 
in Oxidising Fires (rouge flambe) 

Attempts at producing copper reds In this process the glaze is first fired 
by including a reducing agent in the on the ware in > ordinary way. Ith 
glaze mix have been made by A. | then covered with a paste made trom 
Bauges and Ek. J. Littlefield (J. Amer clay and containing a copper com 
Ceram Soc 15, 265 1932) Ihe pound. Simple mixture of red clay 
material used should decompose only with 30° per cent of added copper 
Slowly. producing the reducing condi carbonate have been used, but a rather 
lions at the required) temperature more refractory clay mixture must be 
Silicon carbide was the material chosen used if the clay shows any tendenc 
since this slowly oxidises at tempera to stick to the ware after firing 
tures between 1000 and 1140 C giving Phe addition of china clay or ground 
carbon monoxide, which acts as a re shards to the clay is often adopted, and 
ducing agent such mixtures as 60 per cent red clay 

Sic 10 SIO ICO lO per cent china clay or shards, and 

; 40 per cent china clay or shard ind 30 

It was added to a feadless glaze con per cent copper carbonate are used 
taining a copper compound and tin Phis is made into a paste with water 
oxide, and the glaze fired oxidising and painted on the glaze. After drying 
throughout. Unfortunately the oxidisa the coated ware is heated in a muffle 
tion of the silicon carbide produced Liin to 650-700°C. and reduced with 
bad blistering in the glaze coal gas for 5-10 minutes. Heating 1: 
: discontinued and, when cold, the clay 
On-Glaze Copper Reds is washed ot] the ware. The exact tem 

A more modern technique, and one — perature and duration of the reduction 
that is less troublesome to carry out to give the best results with a particular 
though the effects are not as fine -is — glaze needs working out by a few trial 


OS 
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Should the clay crack 


illigator 


on drying an 
hide eflect can be obtained. 
and the remedy its to add more china 
shards to the mixture. Uneven 
temperatures will give variable tints, 
ind can variations in the atmo 
sphere, especially if anything prevents 
free circulation of the reducing gas 

If the copper clay paste is painted 
on with a brush——-red designs can be 
produced on a_ white background 
Using a soft lead glaze it is possible to 
reduce the glaze itself, and thus pro 
patterns on a black back 
a quite pleasing result 


clay or 


SO 


duce red 
ground 


Chemistry of Copper Red Glazes 


lhe late Dr. W. J. Mellor (Trans 
Brit. Ceram. Soc. 35. 364: 35. 487 


Colour 


Yellow 


Blue 


Colour 


Section through Copper In-Glaze Red 


Red 


Glaze 


Section through On-Glaze Copper Red 


(after 


Surface 


(after 


36.) wrote two papers on the 
chemistry of the Chinese copper-red 
glazes He prepared photomicro- 
graphs of sections through the in-glaze 
ind on-glaze copper reds. The results 
are indicated diagrammatically in the 
accompanying illustration 

The in-glaze effect showed several 
distinct layers. Immediately above the 
body colourless reduced zone 
Moving outwards towards the surface 
a blue and red zone were noted, 
ferred to as the zones containing col 
loidal copper. The oxidised zone above 
this contained a narrow yellow zone 
and a clear colourless layer 

Ihe colourless reduced layer next 
the body ts probably a solution of 
Cuprous oxide (or possibly copper in 


Was a 


re 


less 


Oxidised Zone \ 


Colioidal Zone 





less 


Reduced Zone / 


W, J. VI llor) 


hand 


with no conpel 


W. J. Mellor) 
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the glaze). The blue layer represents a 
stage in the formation of red colloidal 
copper particles. By analogy with col 
loidal gold particles, which are known 
to give different colours with ditferent 
particle sizes, it is probable that the 
blue and red lavers represent ditlerent 
sizes of colloidal copper particles —the 
red being the more highly dispersed 
The tin oxide probably stabilises the 
particles as it does in the case of purple 
ot Cassius. The amounts of copper re 
quired to produce the colour are very 
small —the same thing has been noted 
with gold colours and with dispersed 
chromium oxide in the chrome-tin 
pinks. The thin layer of yellow above 
the red is taken to be due to copper par 
ticles in a finer state of division than the 
red ones. We thus have the transition 
from yellow to red to blue as the pat 
ticles increase in size. This is in line with 
observations made with colloidal gold 
and silver particles. The colourless 
layer at the surface is a solution of 
cupric silicate, formed by oxidation 





NORTHAMPTON 
POLYTECHNIC 


The Prospectus is now available of 
part-time courses at the Northampton 
Polytechnic in pure and = applied 
chemistry, and leaflets are available to 
cover the University Degree in Engin 
eering. B.Sc.(Eng.), Mechanical Civil 
and Aeronautical Engineering, Elec 
trical Engineering, including Tele 
communications, Applied Physics and 
Mathematics, Pure and Applied 
Chemistry, Instrument Engineering, 
Production Engineering, Ophthalmic 
and Dispensing Optics, and Watch and 
Clock Repairing 

Particular attention is drawn to the 
courses leading to the Associateship otf 
the Royal Institute of Chemistry and 
the Licentiateship and Associateship 
of the Institution of Metallurgists, as 
well as courses in fuel technology, 
metal finishing and chemical engineer 
ing 

Of particular interest also will be a 
course of twelve evening lectures on 
refractories by L. R. Barrett, M.A., 
BoC; Mis. AvukeLe M.Inst.F.. on 
Tuesday evenings at 7 p.m., commence 
ing on September 29th, 1953 

In addition there is a course of eight 
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of the colloidal copper. The amount of 
copper present ts insufficient to give the 
characteristic green tint. The actual 
mechanism of the change ts either the 
reduction of cupric and stannic oxides 
to the forms, followed by inter 
action forming coppet 


2Cu+SnO 


OUS 


SnO+CuwO 


or possibly some of the stannous (or 
ferrous present as impurity) oxide ts 
first oxidised, and then catalyses the 
above reaction 

The on- glaze copper red is a more 
simple affair. It consists of a layer of 
colloidal copper produced by conden 
sauion as an aerosol from the vapour 
state. Similar effects can be obtained 
by exposing a glaze to the vapour of 
copper chloride in a reducing atmos 
phere. The clay contains the vapour 
and makes it easier to obtain a uniform 
deposit of copper on the ware 

Being a surface eflect the red colour 
is destroved comparatively easily by 
heating in an oxidising atmosphere 


lectures on “Chemical and 
Metaliurgical Thermodynamics” by 
Dr. O. Kubaschewski, on Wednesday 
evenings at 7.30 p.m., commencing on 
September 30th, 1953 

Full details of all courses are avail 
able from the Secretary, Northampton 
Polytechnic, St. John Street, London, 


EC 4 


evening 


The Late Mr. G. E. Barlow. [The 
death is announced, at the age of eighty 
after a short illness, of Mr. George | 
Barlow Mr. Barlow was chairman. of 
Hudson and Middleton Ltd., 
founder member of China and 
wure Millers Ltd... of which he bec 
managing director, and later 
He was also a director tor more 
twenty years of the Liverpool 


Co. Ltd 


and a 
Larthen 
ATi 
chairman 

than 
Borax 


Paper from Glass Fibre.—Paper mad 
from glass fibre, now being produced tn 
America by the Owens-Corning Fiber 
vlass Division, olfers a wide variety of 
industrial Being non-combustible 
and inorganic, and having high tempera 
ture resistance and excellent electrical 
chemical properties, the new product 
lends itself to such filtration of 
hot or corrosive air, gases and liquids: a 


uses 


uses as 


hase sheets in electrical laminates: a 


gasketing material, and as plate 
in special batteries 


separator 
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PRODUCTION CONTROL 


by 


J/HETHER 


small it 


In a ve factory Or a 


Ol major 
that 
to lend tt 
other 
there 1 
for Orde 


Mportance 


cient running production 


Ne oO organised elt 
oO contro! {oO 


By this I that 


/ 1 
i detinite laid down 


ome mW) ¢ 


if 


in 
Mie. une 
scheme 
Production, controlled trom a cents 

ession Of all 


then the 


ganised control 


oduction office in 


po 


i! mlormation 


Nec 


machinery to enable o1 


ist not available 
we consider an Order Prodt 
Scheme, |} let us rather 


howevel 
broadly consider the main objective ot 


13 for 
Hon 
mny potterVvy Orvanisation 
} think it will be agreed that the pri 
aim should be, the quickest pos 
hand 
enabling 


mary 


ol on to 
thus 


within the 


ible delivery orders 


facilitate repeal orders, 


i lurger turn-over year and 


1 corresponding increase in profits 
May I suggest that the ideal 


icquire this end would be to build up 


set up to 


well planned glost finished stocks to en 
delivery. The factory 


wholly 


ible immediate 


then would, of course. be em 


ployed on bulk lots to replace goods 
taken from stock 
Due to the wat 
ed goods on the home market, excess 
supply and other 
reasons, this ideal state of allairs is not 
fact, but it certainly now 
that the question of delivery wall ver 
hortly important factor 
the competitive In the 
market particularly, customers 
longer prepared to order from a sample 
Wail 


the dental of decor 


demand ovet 


Vel a seems 
in 
home 
no 


be a very 
market 
afe 


Lo 


with the prospects of having 
some months for delivers 

If, however, due to lack of space it 
would not be possible to build up glost 
stocks, then in any making a 
large number of items it is of mayor 


factory 


Britis! 


anol 
tation 


Por 


LEE 


good 


held 


that 


should be 


importance 
Lock 


roved | 
1) 
promises delivers 


atel 


witche i 


cul 

Vora 
line 

the | 


production can 
il 
tion ollice 
I hese 
where 
bisque or glost. We are 


hazards 


peedily 


idvantages 
stocks ure not 


rOuUS which 


num 


result) of planning Ire 


stOCt 
At this point | 
the advisability or otherwise of 
either biscuit, and ends 
to throw a hight on this probl 
So often it is said by managemer! 


particularly directors of any la 


glost or 


new 


tory not in close contact 
that stocks at pe 

lving idle. This to me 
very 


Lion, 

money 
to a 
Dearing in 
are there 
secondly, t 


ol 


hort-sighted 
ly that the 
immediate  d¢ 


eem 
mind first 

for 
hey 


should be consider 


i form mnsurance against 
production difficulties 

In some process department 
normally suflictes 


small staths are 


senteeism and illness can be a 
hold up to production and if 
be anticipated im the form 
then the bottleneck 1 be elimu 
a longer pertod of time and 


lam thinking particula 


inl 
Ol 
Cal 
Ovel 
out panic 
banders, liners, edgers, dippers, \ 
the absence of perhaps one operat 
can mean a high per 
from the particular departmen 
temporary breakdown tn the glo 
tunnel oven might even be over-riddet 


cent. decreas 


without any serious eflect to the pach 
ing 
Similarly the bisque stocks cat 
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Pottery Kilns 
Vitreous Enamelling 
Annealing 

Stress Relieving 
Plate Heating 

All Kinds of 


Heat Treatment 


4 PHOTOGRAPH 
SHOWING A 
POTTERY KILN 
FOR BISCUIT FIRING 
OF ART POTTERY 
DESIGNED AND BUILT 
FOR ONE OF OUR 


CUSTOMERS 





wat 


Telephone: U RNA FS STATION STREET, 
TIPTON 1871/3 F DUDLEY PORT 


Telegraphic Address: 


7 TIPTON, STAFFS. 
“PRODUCER, TIPTON” Mit _ 
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e cover for similar possibilities in the 
departments Departments 
staffs are the 
Dishmakers, (b) 
Holloware Jolhiers, 
shortage of 
y due to lack of storage space) 
firing arrange 


lik 
making 
necessity, 


where small 


} 
Nn 


Presser 
the tem 


materials 


uc iS (a) 


(Cc) Or 
porary raw 
(possibl 
or a breakdown 1n the 
ments 

When planning stocks 
oO! particular thought must be 
given to these factors and where prac 
tical they should be anticipated and 
allowed for accordingly 

In the interests of quick delivery it ts 
of extreme importance that the produc 
most departments should be 


either bisque 


glost 


tion. ot 


adjustable to changing demands and 


circumstances 

It often happens, particularly where 
there 1s no production scheme in opera 
tion, that the factory set up has become 
the business controlled by 


fixed and 


the static set-up, instead of the more 


desirable state of the order books con 
trolling the factory 

I am tully aware the difficulties 
which this state of affairs can introduce 
but af of the over-all 
picture % done in_ this 
direction 

Having up to this point set out the 
ideals, let us now consider some 
scheme which will help to fulfil some 
of the needs or information as required 


ol 


awa’®re 


be 


are 
lot 


we 


{ can 


to this stage 

Obvious!y any production 
will need to be fitted into the pattern 
of the particular factory although 
there 1s no reason why the basic prin 
ciples should not be universal 

fo begin with we will assume that 
the glost stocks are an existing part of 
the organisation although in actual fact 
this need not be a decisive factor 

Incoming orders should be examined 
by some person with the necessary 
knowledge, to ensure that all details are 
recorded in factory sizes and decora 
tion, numbers and shapes This is 
necessary in order to obviate variance 
in the interpretation of customers’ re 
quirements by inexperienced personnel 


scheme 


in the factory 

Orders should then be typed and if 
necessary broken down into different 
order sheets, where different patterns 
or shapes are controlled by different 
warehouses or warehousemen 

Order sheets must bear the following 
information 
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Requested delivery date 
Cross reference to goods in other 


(a) 
(b) 
warehouses for Same consignment 
Order sheets should be made out 
triplicate, for 
(1) Office Records. 
Production Office. 
Glost Warehouse order book 
Having reached the production de 
partment the following information 
will be extracted and recorded 
(a) Number of dozens of each 
ticular pattern 
Breakdown of orders into plates, 
of each particu- 


in 


par 


(b) 
cups, saucers, etc., 
lar shape 

Ihe order will then be indexed tn a 
master index book and the sheet filed 

From these records we should be 
able to discover the following vital and 
necessary information 
(1) Dozens on order of any particular 

pattern 

(2) Dozens on order for any particular 
department 

) Dozens on order 
either UG or OG. 

and for the making department 

(1) Dozens on order for any particular 
maker or makers or department 

We will come back to the more im 
portant functions of this department 
later, and just to maintain the sequence 
let us follow through the procedure of 
the order processing 

As required by the various depart 
ments on the factory, batches of a con- 
venient size will be condensed by the 
production department to a set plan, 
which ts usually, 

(1) Priority orders as notified by the 
sales department, or as shown by 
records 
Oldest outstanding orders 

At this stage the condensation will be 
passed to the bisque warehouse 
manager to be taken from stock and 
entered for further action to the next 
department. This entry should remain 
with the order through successive de- 
partments in order that a thorough 
check may be made if necessary. 

At the same time lists of customers’ 
orders contained in the particular batch 
should be passed to the sales depart- 
ment and the glost warehouseman in 
charge. In addition, his order book 
should be date stamped to indicate that 
the order has commenced its progress 

By this means the sales department 
approximate delivery 


(3 for painting 


(2) 


can assess) an 





date and the glost warehouseman will 
know which orders to work on 

[his sounds simple enough, but suc 
cess is very dependent upon the co 
operation of all departments 

In my experience the number ot 
people on any factory who accept the 
packing figures as a personal respon 
sibility are very few indeed. Most de 
partments and foremen or women are 
too much inclined to adopt the attitude 
of isolation and to want to run thei 
departments with the least interference 
and the most comfort. For the success 
of any scheme it Is that 
batches should move complete through 
all departments and = departmental 
heads should be made responsible for 
the necessary organisation to this end 

If this 1s done it will ease the burden 
of the warehouseman and enable him 
to check his orders and arrange re- 
placements quickly 

The advantage oi 
houseman being instructed by the pro 
duction depariment is obvious. All re 
quests and information being passed 
to the production department, then in- 
structions issued therefrom, are either 
at the original request of the sales de 
partment for some particular import 
ant reason, or are the oldest orders on 
the books 

Having outlined the functions of the 
production department as far as orders 
are concerned, let us now consider tts 
additional and bigger responsibilities 
factory organisation 1s 


essential 


the glost ware 


as far as the 
concerned 
As the production department will be 


CERAMICS 


in much more day-to-day contact with 
the making departments and the bisque 
warehouse, it should be situated con 
venient to this section of the factory 
and its functions as it etlects this sec 
tion should be as follows 


(1) Entry of orders for making in 
accordance with orders 
and to maintain biscuit stocks 
Entry of orders to mould-making 
department and control of priority 
as required by circumstances 
Recording of statistics to do with 
making departments in relation to 
biscuit firing 
Liaison with clay manager regard 
ing increase or decrease 1n depart 
mental production as necessary to 
changing conditions 


received 


This, generally speaking, covers the 
day-to-day routine duties of the depart 
ment but does not explain how mayor 
changes in production policy can be 
determined 

However, trom the 
available a true and complete picture 
of the state of the order book in all 
its various patterns and departments 
can be extracted, a study completed, 
and attention attracted to any hold-ups, 
bottlenecks in production, or accumu 
lation of orders for particular designs 
In the form of a report this can then 
be presented to the management, and 
after a discussion by the managers 
concerned the production can be re 
organised in the light of this up-to-date 
information and to over-all advantage 

Io sum up there are several import 


records now 
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POTTERIES VENTILATING & HEATING 
COMPANY 
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FAN ENGINEERING 
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LOW TEMPERATURE DRYING. 
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VENTILATION 
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WARM AIR HEATING 
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int factors, all of which have a bearing 


on the above 
(1) It has already said that de 


partmental foremen dislike what they 


been 


interference in the torn 
I would suggest 


consider to be 
ot changes 
that at any 


is to be discussed, all depart 


ol polic \ 


conference where a change 
of policy 
mental heads should be present so that 
may be fully 


ind my experience has been 


icquainted with the 


co operation is made avail 


much more enthusiasm than 


t formal typed instruc 


( hanges of policy should ¢ 


llected perhaps two or three time 
intertelr 


lake 


reate the minimum 
Cu i ometime 

| month OMI 

eCLIVE 

Xtreme Measures should — be 
taken to eliminate bottlenecks as they 
in the production ne, particu 
Where it is likely to affect other 


\ period of overtime ts 


Occul 
larly 


department 


ind the extra wages 1 
attracuion. Here 


ind solicit 


often sufficient, 
a lot of 
again, explain the difficulty 
co-operation 

(4) The advisability of 
bonuses is a debatable point, but human 


Cases IS an 


production 
nature being what it ts. it is true to say 
that although statt ilready be 
doing their best with an 
tive their often be 


' 
(S) GCrlost 


May 
idded incen 
best can improved 
warehousemen in charge 
kept in 


\ pal 


on the back when figures are good or at 


olf orders books should be 


formed of their packing results 


enquiry when bad 1s never out of place 
Al the 


that the packing results ure 
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STEAM JACKETED MIXING PANS 


Now Independent of Auxiliary Power 


ie the first time i Steam jacketed 
nuxing pan has been made indepen 
dent of auxihary power for driving the 
mixing gear Up to the present 
mixing used through trade 
dustry had the mixing gear 
by electric motor, line shatting, o1 
petrol and diesel motors. Such drives are 
inew development ol 
Bilston, Statts, 
pressure steam 
pan to 


these 
ind in 
driven 
even 


pans 
have 


now superseded by 
Cannon (CP) Ltd. of 
which the low 
tlready ratsed tor heating the 
drive a three-cylinder radial steam engine 
mounted on the cover 

In addition to the economies of 
lation the new development gives several 
technical advantages Ihe steam drive 
provides infinitely variable mixing speeds 
from | orp.m. to anything that will be 
required, and the actual mixing will be 
better pertormed 

The unit ts flame-prool, 
climinates the fire risk caused by 
motors in’ the many 
mixtures are 


uses 


insta! 


which 
the use 
trades 
pro 


also 


of electrical 
Where inflammable 
cessed, and thereby reduces” insurance 
costs. Unattected by chemical fumes, the 
new stirring gear will be especially attrac 
tive to the chemical and pharmaceutical 
where many of the mixing pans 
The plant works normally un 


trades 


are im use 


der any climatic conditions, which gives 
ita strong claim to export trade 

By releasing the mixing pans) from 
iuxiary much greater flexibility 
of installation is made possible The en 
vine has a big reserve of power, the main 
tenance it requires is almost pegligible 
and it will virtually never wear out 

The new propulsion unit 1s adaptable 
to existing plans, and users of all types ot 
mixing pans who have steam available 
thus take early advantage of the 
economies and improvements it) makes 
possible 

A working plant demonstrated the new 
development at the recent Chemical Plant 
Exhibition, Olympia 

Ihe other exhibits on the stand in 
cluded a $0-gallon distillation plant with 
a 15 sq. ft. enamelled sectional type con 
denser, 25-gallon) enamelled — receiver, 
enamelled pipes and valves; a 250-gallon 
cast-iron enamelled steam jacketed mixing 
vessel; various capacities Of open type 
cast-iron enamelled steam jacketed pans; 
various types of cast-iron enamelled 
agitators; and a variety of cast-iron 
enamelled laboratory equipment. In each 
case the enamel ts a hard, grey, acid 
resisting glass enamel, the most imper- 
vious surface of its type in the trade. 
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— now a high-performance 
moler insulating brick at — 
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Improved methods of manufacture enable us to offer the finest quality MOLER 


INSULATING BRICKS at substantially reduced cost. For all duties up to 850 C. our 
achieve a 


KIMOLO INSULATING BRICKS are unsurpassed and by their use you 


required degree of insulation at lower cost than ever before. 


ADEQUATE CRUSHING STRENGTH IMMEDIATE 
AVAILABILITY FROM STOCK. Send today for descriptive Catalogue 


giving full stock range to :— 


CELLACTITE & BRITISH URALITE LTD., 
34 Whitehall Place, Gravesend, Kent. 


‘Phone: Gravesend 4911 (6 line Wires : Cellactite, Gravesend 
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INSULATING 
BRICKS & SLABS 


— The absolutely non- 
combustible panelling board that really does 


REDUCE FIRE RISKS. Catalogue on request 
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Ceramic Materials for 
the Construction of 
Engineering Parts 


Where Alloys and Metals Fail in Service 


N the late 1920's tt generally 

believed that the gas turbine was a 
Utopian unless materiais 
capable of withstanding high 
at extreme temperatures could be 
developed. The gas temperature of 
600° ©., employed in present-day tur 
bines can by no means be the practical 
limit for heat resisting materials. This 
called upon the Knowledge and skill of 
the chemist, physicists and metallur- 
gists all over the world to produce the 
extra quality metals and alloys which 
could stand the temperature and 
Stresses to which moving parts of such 
plants are subjected These 
must have exceptionally 
high physical properties at) elevated 
and room temperature, high stress 
rupture values, good creep. strength 
and damping capacity, considerable 
endurance and high resistance to cor- 
rosion and oxidation In addition, 
they must be capable of being hot- 
worked, welded and machined without 
too much difficulty 

High-temperature alloys like “Nimo 
nic SO” developed on subsequent in 
vestigations are, however, notoriously 
lacking in ductility and the fabrication 
of turbine blades by the usual forging 
operation becomes a_ very difficult 
operation. The wartime development 
of precision casting by the “lost wax” 
process IS an outstanding achievement 
for the production of engineering parts 
like turbine blades in = which close 
dimensional accuracy and surface 
smoothness are The intro 
duction of electric melting furnace and 
powder metallurgy 1s also a significant 
progress and yet the designers and 
manufacturers of gas turbines and Jet 
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scheme 
Stresses 


powell 
materials 


essential 


by 
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engines are now considering the pos 
sible application of the refractory pro- 
perties of ceramic materials and other 
less familiar compounds such as car- 
bides as component parts of the power 
plants, enabling them to be operated at 
high gas temperature with increased 
efficiency and also making them last 
longer at the present operating tem 
peratures. Above 600° C., the ceramic 
materials have certain inherent advan- 
over the metals and metallic 
their high melting points, low 
bulk density, high strength-density 
ratio and chemical inertness lend 
themselves for use as a_ blading 
material. 

The search for special ceramic 
materials with unusual mechanical and 
thermal properties has led to_ the 
judicious” selection of — little-known 
oxide type and carbide type systems as 
possible fields of such study and 
throughout these developments the 


tages 
alloys 





and 
1 
nas 


approach technique of crystal 
chemistry been very prominent 
The properties of few of these bodies 


are quoted in Table | trom different 


TL ABLT PROPERTIES Of 


Vaterial 


Alumina 
fircon 
Zirconia 
Beryl 
Sillimanite 
Boron Carbide 
litantum Carbide 
Zirconium Carbide 
Magnesia 
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sources and before discussing their use 
and performance in turbines, it 
may be of interest to consider the 
methods of precision fabricating the 
airfoil shape of their blades” with 
necessary twist and surface smooth- 
ness. The choice of a technique for 
fabricating them partly determines the 
degree of porosity which, in- turn, 
affects the physical properties of the 
fired body The ease of fabrication 
has again a bearing on their applica- 
tion as part of limitations of the 
structural alloys is in the operations 
required to make and shape them 

The raw materials are of highest 
purity and after suitable physical treat 
ment for imparting the necessary 
plasticity or green strength, the tur- 
bine components may be produced by 
conventional methods like slip casting 
or extrusion and sintered by firing to 
a temperature approaching the melting 
point of the raw materials These 
methods, however, do not give the 
desired density and consequently the 
complexity of shapes such as turbine 
blades, bushings, nozzles, etc., are 
made by hydrostatically pressing the 
finely ground powders. Such dry pres- 
sing of carbides, borides, nitrides, etc., 1s 
however, difficult because of their high 
compressive strength and poor flow 
characteristics. It has often proved 
satisfactory to press what would be 
equivalent to ingots and then to 
machine the pressed compact by sur 
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contour 


shrink 


grinding, turning and 
making allowance tor 
firing The sintering of 


luce 
forming, 


age during 


these articles presents further problems 
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Tensile 
Melting Y 


OUT 


slrenelh 
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incongruently 


as the furnace temperature has, in 
some cases, to be maintained in excess 
of 2,000) C. for several hours’ with pro 
visions for precise atmosphere control 
Thus attempts to sinter a mixture of 
Mic and TiN even by heating for 
hour at 2,000) C. in a vacuum of 
microns of Hg. pressure resulted in 
only partial sintering of the compact 
These ditliculties have been overcome 
either by utilising the thermal conduc 
tivity of the carbides’ when a heavy 
current passing through the cold com 
pact raises its temperature by the 
resistance effect or by hot’ pressing 
them with a small amount of cobalt 
nickel or their oxides at temperatures 
high enough to melt the metal binder 
The process achieves sintering at lower 
temperatures and produces a 
body, pressed to close tolerances of 
0-002 in. without warpage or shrinkage 
from heating. However, the relatively 
low melting metallic phase present in 
the body may become plastic at eleva 
ted temperatures: attempts’ have, 
therefore, been made to remove this by 
heating in vacuum to such high tem 
perature that all binder metal distills 
out 

The main requirements of — the 
blades attached to the rotor as regards 
high mechanical strength both at room 
and elevated temperatures is due to the 
centrifugal force and as this is direc 
tly proportional to their weights, the 
required strength of the light weight 


one 
ae 


dense 





Fig Tensile 
Ceramic Materials at Elevated Tempera 
(Equivalent f 
nsity 
alloy being 8.3) 


< ¢ ' 
>trengtn of Steel anc 


ture strength of ceramic 


materials at d¢ equal to that of 


metallic 


materials is considerably lower 
metallic Thus, 
normal operating conditions, 
in the neighbourhood of 11 
in. produced in a metal blade 
equivalent to a stress of 3 to 4 
sq. in. for a4 low density ceramic blade 
bigure | shows the variation of tensile 
strengths of several ceramic materials 
with of temperature and for 
a direct comparison of these values 
with those of the best Known alloys, 
the strengths have been plotted on 
strength-density ratio The ceramic 
materials do not exhibit appreciable 
reduction in strength until about 1,100 
(. while the strength of sillimanite 1s 
maximum at about 10005 C. owing to 
its phase changes on heating 
Again, since the compressive 
strengths of the ceramic materials are 
of the order of ten times their tensile 
strength, the principles of prestressing 
may be applied advantageously. Thus, 
if the ceramic structural members are 
kept in compression by prestressing, 
they are capable of carrying much 
larger loads than members with no 
prestressing. Advantage of this  pre- 
stressing was proposed by the Germans 
in their so-called “inverted” turbine 
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mounted 


rotating 


where the moving blade ire 

external 
forces acting on the 
bending 


internally on an 
drum so that the 


ind 


blades produced OnIV a 


Prestressing olfers 


reducing ther 


compressive stres 
further 
mal and 
failure 

tensile u 


possibilities of 
mechanical shock 
from such shocks are basical 
nature 
Further, as the 
engine ire dependent on the 
tenance and 
the components 


fate ol 


efliciences of the 
Main 
dimensional iCCUPU4CyY 
during 

delormation of 

tensile 
temperature has 
studied 
trength expressing le e of th 


ceramic materials under 
ress it elevi 
recently beer Stress-rupturs 
matertais im S al a 

and temperature or dead loads suppor 
ted by them indicate that the c. 
materials exhibit: greater reneth (or 
Strength-density 1.000 


rami. 


ratio) 
than any beat resisting alloys 

In addition 
turbine 
seconds, to a very 
vradient for 


iMtrifugal stress 
subjected, within 
high temperatury 
example, by sudden 
Starting up or shutting down us a 
result of failure of fuel supply The 
temperature may fluctuate from. that 
of the cold and moisture-laden 
air to that of the combustion gases at 
SOO ( to 1000. ¢ result 
of the cumulative etlects of such ther 
mal shocks turbine blades fail by frac 
ture through the materials, or in some 
cases failure may result’ trom the 
action of centrifugal stress and 
mechanical shock after the matertals 
had been weakened by the effects of 
thermal shocks 

While the tensile strengths of the 
ceramic materials at elevated tempera 
tures are definitely promising, their 
susceptibility to fractures by thermal 
stress constitute a major problem and 
may seriously lirait the potentiality of 
these materials in this sphere. As a 
general rule, high strengths, high ther- 
mal conductivities, low con- 
stants and low thermal expansion 
contribute — to thermal 
resistance; their relationship. is 
however, constant but vary with 
perature Thus, thermal stress resis 
tance of magnesia, alumina and 
zirconia first decreased with increasing 
temperature until minima were 
reached and then increased owing to 
the increased plasticity of the oxides 
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stress 
not, 
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at that 
of the 
thermal 
misleading 
internally 


temperature. The importance 
factors contributing to 
resistance may further 
for materials which 
stressed Owing to crvystallisa 
tion, devitrinication which fail 
result of “fatigue” under very 
much less abrupt temperature changes 
than previously endured 
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application of a 
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SOO ( 


cent 


ihove 


70 


ind 
containing 
per cent (¢ cent 
Fe and per to 
have adequate strength 
for in jet engines at temperatures 
up QO even higher: the 
strength is not seriously affected when 
this ts heated in air for 100 hours at 
1500) ©. and tt has better thermal 
shock resistance than alumina. Experi 
are also in progress on boride- 
metal and nitride-metal combinations 
Thus, oxidation and physical proper- 
ties 11¢ and B,¢ 
mets containing various metallic con 
stituents have been 
another series promising 
for rotor 
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While high thermal conductivity was 
essential for the develop 
materials, a low value 
may be 
blades 


considered 
ment of many 
of thermal conductivity 
vantageous when 


ad 


CCTAMie 


fixed in & metal since less heat will be 
conducted through them 
certain applications like rocket nozzles, 


Besides, in 


where the heat transter coeffi 
cient is higher and body dimensions 
vreater, thermal conductivity ot 
little importance for any improve 
ment in thermal shock resistance. In 
such =cases, improvement may be 
possible by developing bodies with 
coefficients of thermal expansion 
and modulus of elasticity There are 
indications that moduli of 
materials main 
tain nearly constant ratio with the 
tensile strength at the same tempera 
ture and consequently attempts 
improve the materials by altering ther 
not likely to be 


etc. 
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to 


elastic properties are 
successful 


ot 
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Thermal properties 
several have 
compared with those of two alloys in 
Figure Fused silica and cordierite 
bodies were investigated for rotor and 
blade units because of their low ther 
mal expansion. However, owing 
the low retractoriness and possibilities 
of divitrification, fused silica assembly 
may be used only up to a maximum 
operating temperature of 1,000) ¢ 
and may find stationary application 
where the temperature conditions are 
As the cordierite por 
celain first tried in) the combustion 
chamber cracked during the tnitial 
heating, it has not been tested in actual 


expansion 


ceramic materials 


to 


not so severe 


: .—7 <<< 


318 


ee a 


! 
+ 4 
| 
| 
— 
| 
| 


. 
‘ 


SION ( UMITS OF jo *); 


¥ 


= 
|) THERMAL EXPAN 


4o0 


yo 0 
TEMPERATURE °c 


Fig. 2. Thermal Expansion Preperties 


of typical Ceramics and High 
ture Alloys 
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Zircon 
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has been developed 
ot high retrac 
low. coefficient of 


turbine 
mainly 
toriness 
expansion 

The application of ceramic coatings 
attracting interest from the aircraft 
industry for extending the service life 
of jet engine components and high 
temperature exhaust systems for piston 
engines without major changes in the 
design of the power plants The 
flexibility of sheet (0-002 in.) 
having thin coating (O;O05 in.) ts 
comparable to that of tin’ foil and 
these sheets can be warped on to the 
blast’ tubes jet the thick 
ness of these coatings is only about 
QO-OOL in. to 0-003) in. in normal 
American practice. The coatings may 
be applied on the metal surface by 
spraying like enamelling, or alterna 
tively by deposition of refractory 
material from the vapour phase 

They resist chemical physical 
changes normally occurring in_ the 
presence of flaming gas temperature 
the metal exhaust systems are thus 
protected against any deterioration by 
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oxidation, absorption of carbon with 
consequent surface embrittlement and 

effects of lead bromide 
(formed by the interaction of 
tetra-ethyl lead and ethylene dibro- 
mide). Further, the successful per- 
formance of ceramic ordinary 
alloy steel under the ravages of jet 
engine environment would — permit 
their substitution for high nickel alloys 
currently used and may improve ther- 
mal characteristics. However, the tem- 
peratures at which these coatings can 
be used have a potential limit in that 
the firing (maturing) temperature 
must increase with increased refrac- 
toriness but obviously cannot ex 
ceed the melting point of the base 
metal 

High temperature enamels have also 
been developed for protecting the 
tungsten metal’ from oxidation. Zir- 
con forms the base metal for this 
enamel because of its suitable thermal 
behaviour, resistance to. slags and 
immunity to reaction with carbon 
monoxide. The excellent tensile 
strength and high melting point of the 
tungsten metal may thus be effectively 
used for high temperature engineering 
work 

A number of ceramic materials have 
shown better performance and tensile 
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COMPONENT EFFICIENCY 
Simple cycle without 
— — — — Simple 
cycle with Heat Exchanger. Variation 
of overall efficiency with temperature 
and component efficiency (after Roxbee 
Cox, Howell and Smith. World Power 
Conference, 1947, See C.2. Paper No. 7) 


Fig: 3 
Heat Exchanger 
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temperatures 
the 


afe 


properties al elevated 
than the performance 
metallic alloys: however, 
better chances for the 
ceramic components in 
bodying ceramic stator 

those in) which 
used. Such application in an aircraft 
engine will greatly reduce the weight 
and cost, but high inlet gas tempera 
ture may not be permissible 


ceiling of 
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SUCCESS ot 
em 
than 


rotors are 


designs 
| ides 


ceramic 


ceramic materials are 
relatively britthe or non-yielding and 
do not lend themselves readily to 
welding Operations, untorseen fabrica 
tion difficulties arise in) service 
thus when the ceramic blade 
fastened into the slot of the metal disc, 
insufficient yielding affects the distri 
bution of the uniformly and 
the concentrated stress at the root 
may cause failure In the 
Stationary nozzle vanes, the problem 
can be simplified by a floating mount 
of some kind at each but this 
is complicated for the blades operating 
under high centrifugal The 
problem may be solved by a general 
redesign of the root section and wheel 
rim. Other possible methods of solv 
ing the problem might be to use 
ductile metal shims between blade 
root and the wheel or to fabricate 
cermet blades with a higher metal 
content in the root than the 
airfoil section 

It will thus eppear that the 
performance from the ceramic mate 
rials may be obtained by making such 
changes in) design or operational! 
adjustments in gas turbine as to incor 
porate their advantages. It is impos 
sible as yet to predict the types of 
material that will ultimately prove 
satisfactory for gas turbines and similar 
applications. It fairly 
however, that no one material or com 
bination will prove to be suitable tor 
ill such applications and the choice 
will depend on the purpose for which 
the turbine 1s designed. For example, in 
military aircraft the aim is to improve 
the thermal efficiency by raising the gas 
temperature trom the present limit of 
about &85SO° C. to an interim target of 
1.200) C. and ultimately to 1,500) ¢ 
while at the other end of the 
Stationary power producing installa 
tions will probably derive great benefit 
in the first instance from the 
tional life to 100,000 hours 
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TECHNICAL INFORMATION ON 
GERMAN INDUSTRY 


I2! ADERS may like to be reminded 
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Department of Screntific and Ind 
Research, Technical Information 
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A kine Savings Record. Emp 

Steatite and Porcelain Products. Ltd. o 
Stourport-on-Severn, have saved t&80.000 
since 1948 through thei Nationa 
Savings group, which now has a member 
ship of 100 per cent. of the 900 workers 
Mr. W. J. Hume, a member of the Stour 
port-on-Severn Savings Committee. super 
vises the firm’s savings organisation and 
is assisted by Mr. E. J. Bees 
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SOUTH AFRICAN NEWS 


Death of Col. T. W. Cullinan 

The death occurred in Johannesburg 
on June 9th of Col. T. W. Cullinan. 
managing director of the Consolidated 
Rand Brick. Pottery and Lime Co. (Pty) 
Ltd.. of Olifantsfontein, Transvaal 

Colonel Cullinan, who was 66 at the 
time of his death, was the eldest son ot 
Sir Thomas Cullinan, after whom. the 
Cullinan diamond was named 


New Plant for Ceramic Manufacturers 

Following a visit to Europe and the 
United States by one of its directors, 
Mr. J. F. Hoseck, the South African 
Glazing Co. (Pty) Ltd. has begun the 
erection of a modern clay preparation 
plant at its Boksburg factery Modern 
machinery 1s being imported trom over 
which will enable the company to 
produce quality porcelain ware 


scas 


“Stalton” Blocks made in South Africa 

Ihe Vereeniging Brick and Tile Co 
ltd. is manufacturing under licence pre 
stressed burnt clay blocks tor use in 
floors and lintels using the “Stalton”™ 
system. A new factory has been erected 
and equipped with pre-stressing tables 

A good deal of the machinery has been 
imported trom Switzerland and the rest 
of the plant has been made locally to 
the design of the Vereeniging Brick and 
Tile Co 

First supplies of the new floor blocks 
were available in August, while stocks of 
lintel blocks have been ready some 
months 


Ceramic Strainer Cores made in Union 

Fests having proved encouraging, the 
South African Glazing Co. (Pty) Ltd., of 
Boksburg, is to proceed with the manu 
facture of refractory strainer cores in 
fairly large quantities at reasonable 
prices 


Japanese Pottery Coming into Union 
Luxury articles which are on the pro 
hibited list are coming into South Africa 


manutacturers, This is 
taking advantage of two 


of Union Government 


trom Japanese 
being done by 
different sets 
regulations. 

According to import regulations, china 
ornaments and vases are on the prohibited 
list, but they are being exported trom 
Japan as “utility” articles. Vases are 
coming in as celery holders, figurines 
as Salt cellars, and so on 

The attention of the Customs Depart 
ment and of the Price Controller has 
been drawn to what is happening, and a 
closer watch is to be kept on imports of 
china and earthenware from Japan 
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Pilkingtons Add to Range 

Pilkington’s Tiles (South Africa) (Pty) 
Ltd., of Meyerton, Transvaal, have re 
cently added to their range two new 
shades in glazed coloured tiles for interior 
wall use Ihey are to be tollowed up 
with further new colours and finishes 

In addition to the Union market, 
kingtons, who established themselves at 
Meverton in 1950, export tiles to the 
Rhodesias and Portuguese East Africa 
The company digs its own clay at Koster 
and Kaallfontein, both in the 
Transvaal while clay also. obtained 
from Brackenfel in the Cape 


Pil 


places 
1S 


New Cape Town Pottery Firm 

Some excellent decorative and orna 
merital pottery is being turned out by 
Zaalberg Potteriy (Eds) Bpk., of Parow, 
in the Cape There has been a big 
demand for this Zaalberg pottery, which 
sent direct to the retail shops trom 
the factory. New machinery is expected 
to arrive trom Holland soon to step up 
production of utility lines 


1S 


Resoweld Being Made in South Africa. 
Resoweld, a self-drying protective coat 
ing for exterior application to metal 
tanks, structures, beams, concrete and 
wood, for protection against corrosion 
due to spillage, acid fumes or oxidation, 
is now being made in the Uitenhage 
factory of the Goodyear Tyre and 


Rubber Co. (S.A.) Ltd 


Facts KNOWN. (Continued from 
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are unfortunate! You have succeeded 
a long line of Ministers all of whom 
did nothing, but they were fortunate 
enough in being able to avoid the issue 
In turn they have pigeon-holed the 
Simon Report, the Egerton Report and 
the Ridley Report. Now comes a 
Report from industry, the fuel cus- 
tomer indeed, and this cannot be over- 
looked. The conclusion of the Report 
is: 

“The spear head of a national cam- 
paign of fuel economy should be etfec 
tive co-ordination of the fuel and 
power industries in terms of strategy of 
development and conformity — to 
national policy.” 

It is time to get on with this job 
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NEW ELECTRIC 
DECORATING KILN 


A NEW type of intermittent, elec- 
4 A trically-fired pottery decorating 
kiln, developed by the Midlands Elec- 
tricity Board in co-operation with a 
Longton, Staffordshiie, pottery firm, 
has proved so successful after exten- 
sive practical tests that one of Britain’s 
largest kiln manufacturers has decided 
to produce a range of kilns of similar 
design 

Experiments are also being made to 
see whether the kiln can be adapted 
for glost and china biscuit firing 

The new decorating kiln was de- 
signed by Mr. S. Scholefield, a member 
of the staff of the Norti Staffordshire 


Below The installation comprises a 

pair of rectangular kilns, set side by 

side, and used alternately. Right. Close- 

up showing arrangement of electric 
elements 





sub-area of the Midlands Electricity 
Board specialising in the application 
of electricity to the pottery industry, 
with the co-operation of Mr. Spencer 
tevenson, managing director ot 
Spencer Stevenson and Co. Ltd., of 
Chelson Street, Longton, who arranged 
for a prototype installation in_ the 
course of reorganisation of the fac- 
tory’s firing methods. Mr. Stevenson 
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Each kiln is fed by a truck running on rails and the kiln door is built in firebrick 
on the truck 


sought the aid of the Midlands Elec- 
tricity Board in obtaining an tnexpen- 
sive decorating kiln, and Mr. 


Scholefield was given an opportunity 
of making a practical experiment with 
an idea on which he had been working 
for some time 

The installation, the cost of waich 
was less than half of the £3,000 that 
would have been needed for an elec- 
trically-fired tunnel kiln of comparable 
output, comprises a pair of rectangular 
kilns, each 2 ft. wide, 4 ft. 6 in. long 
and 3 ft. 6 in. high. They are set side 
by side and are used alternately in 
succession, one being loaded or un- 
loaded while the other is being fired. 

Each of the twin kilns is fed by a 
truck running on rails and the kiln 
door is built in firebrick on to the 
truck. The door has a special seli- 
sealing joint which dispenses with the 
need tor sealing with clammings 

There ts a simple electronic control 
which can be pre-set to the 
required temperature, and an auto- 
matic cut-out which prevents over- 
firing. The control ensures that only 


device, 


one kiln at a time can be switched on, 
which means that by the use of the 
twin installation the load is kept con 
stant, giving load factors of upwards 
of 90 per cent., with the consequent 
reduction in the price of the electricity 
consumed. 

In order to achieve uniformity as fat 
as possible throughout the kiln section, 
the electrical loading is staggered, with 
two bottom hairpin elements of 3,680 
watts each, No. 2 element with 2,880 
watts on one side and 3,680 watts on 
the other, No. 3 element with 2.800 
watts on one side and 1.240 on the 
other, No. 4 with 1.240 watts on either 
side, and Nos. 5 and 6 both with 2.800 
watts on either 

his arrangement results in a section 
admirably suited to firing various 
colours, with layers of temperature 
ranging from 760 (¢ to 650° ¢ 
according to the position of the ware 
on the trucks 

Firing is on a six-hour cycle 
permits each truck to be loaded twice 
every 24 hours. The traditional skill 1 
required in placing the ware on_ the 


side 


which 
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furniture of the -trucks., but all that 
remains ts to roll the trucks in and out 
of their kilns at! six-hour intervals, a 
task which is performed at night-time 
by Spencer Stevenson’s night watch- 
man 

takes sixty to seventy 
dozen pieces of ware, and with the 
twin kilns (in) continuous Ope, ation 
seven days a week, the capacity of the 
Spencer Stevenson installation is 2,000 
dozen pieces of ware weekly. 

Mr. Spencer Stevenson, who has 
forty years’ experience in the pottery 
industry, has expressed his complete 
sauisfaction with the installation, and 
he hopes eventually to put in two 
more pairs of similar kilns, to provide 
a battery of six, with a capacity of 
6,000 dozen pieces of ware weekly 

The advantages he cties are 

1. Continuous tunnel kilns are ini- 
tially costly and have to be kept going 
even when there is no ware ready fo 
decoration. They also require a shift 
system, and in the event of an electri- 
cal fault, a shut down of up to ten 
days is necessary for cooling, repairs 
and re-heating. 

2. The new twin kilns are compara- 
tively inexpensive to install and are 
mucn more flexible in use. They can 
be shut down at little cost in slack 
periods and a maintenance shut-down 
is a matter of hours rather than days. 

3. Temperature settings can easily be 
altered for special Jobs, or, if neces- 
sary, for part of production 

4. The twin kilns require compara- 
tively little a factor of some 
importance layout for flow 
production small pottery 
factories. 

5. The life of the furniture in- 
creased by the absence of movement. 

6. The new kilns have been found to 
give the ware a better “soak” bringing 
up the best colours and making the 
decoration more durable. In addition 
there has so far been a remarkable 
and inexplicable absence of crazing. 

7. Fuel efficiency, though admittedly 
lower than that of continuous tunnel 
kilns, compares very favourably with 
the traditional coal-fired kiln. Each of 
the twin kilns has a maximum demand 
of 27 kW, average consumption during 
the six-hour cycle being 155 units at 
9d. per unit, against about 30 cwt. of 
coal at 69s. 10d. a ton used in firing 
300 dozen pieces in the bottle kiln. 


Each truck 


space, 
in’ the 
of many 
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Mr. Spencer Stevenson hoping 
that the new kilns can be adapted to 
glost and perhaps even to biscuit firing. 
Higher temperatures have been 
achieved but it 1s considered tnat the 
elements and structural materials 
quire modification in design ror con- 
tinual Operation at such temperatures 
To achieve the 1.240-1,300° C. needed 
for biscuit firing would require a 
longer cycle of operation and a larger 
sized kiln 

At the request of a_ well-known 
manufacturer, Mr. Scholefield 
already working on the design of a 
medified form of the new kiln for use 
for biscuit firing. The indications are 
that it will involve an increase in cubic 
capacity and longer cycle of 
operation. “§ 

The possibility of success in this task 
has been considerably enhanced by the 
development by the Morgan Crucible 
Co, Ltd.. of Neston, Cheshire, of the 
M.R.128 brick, which can be used fof 
the construction of the firing face, 


Is 


re- 


IS 


a 


dispensing with the firebrick face. This 
development promises a considerable 
reduction in fuel consumption in inter- 
mittent kilns and greatly improves the 
prospects of adapting the new-type kiln 


to glost and biscuit firing. 

Mr. H. A. F. Caddell, manager of 
the North Staffordshire Sub-area of 
the Midlands Electricity Board, who 
has taken a close interest in the 
Spencer Stevenson installation, believes 
that the new kiln and the experiments 
now in progress to develop it, are of 
the utmost importance to the pottery 
industry, particularly from the point of 
view of the many small firms which 
are planning reconstruction and 
modernisation of equipment but are 
anxious to avoid heavy capital 
expenditure. 

“For them,’ Mr. Caddell explains, 
‘this installation is ideal, for they can 
begin with one pair of kilns at a com- 
paratively small outlay and extend 
with additional pairs as and when 
capital is available. 

“If present experiments in the firing 
of china biscuit by this method prove 
successful it means that almost any 
form of pottery can be fired. This 
would be a big step forward in the 
task of modernising the pottery 
industry, not to mention such con- 
siderations as the need for smoke 
abatement, of which the industry is 
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very conscious at the present time.” 

The Spencer Stevenson installation, 
which has now been in operation for 
six months, has attracted considerable 
interest in the industry. It has been 
seen by officials of Gibbons Bros. Ltd., 
the well-known kiln manufacturers, of 
Dudley, Worcs., who state that they 
intend to manufacture the new kiln 
in a range of sizes, some smaller and 
some larger than the Spencer Stevenson 
prototype. 





BRITISH CERAMIC SOCIETY 


litles of papers appearing in the 
August, 1953, issue of the Jransactions of 
the British Ceramic Society are as follows 

Reaction of Zinc and Zine Oxide with 
Firebricks, by H. M. Richardson and 
G. R. Rigby. 

The Electrical Conductivity of Spinels, 
by T. E. Bradburn and G. R. Rigby 

Fuel Utilisation and Heat Recovery in 
the Heavy Clay Industry with Special 
Reference to Roofing-tile Manufacture, 
by E. Rowden 


AMERICAN CERAMIC SOCIETY 


Iitles of papers appearing in_ the 
August, 1953, issue of the Journal of the 
{merican Ceramic Society are as tollows 

Investigation of Gases Evolved During 
Porcelain Enamels, by D. G 

Mary A. Mason, National 
Standards, Washington, D.¢ 
Synthesis of Quartz 
Walker, Bell Telephone 


Firing of 
Moore and 
Bureau of 
Hydrothermal 
Crvstals, by A, ¢ 
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Laboratories Inc Murray Hill, New 


Jersey 
Relationship of 
Glass to Residual 
WwW. ¢ Levengood 
Libbey-Owens-Ford 
Ohio 
Effect of 
Electrical 
Glasses, by B. I 
Department of 
North Carolina 
North Carolina 
Chemical Analyses 
Thermal Reactions of Natural Graphite, 
and Refractoriness of tre Ashes, by I 
Mackles, R. A. Heindl, and L. E. Mong, 
National Bureau of Standards, Washing 
ton, DC 
Permeability and 
ties of a Variety of 
Part Il, by G. B 
Mong. and R A 
Bureau of Standards 


Surtace Structure of 
Laminar Stresses, by 
and | B. Butler 
Glas Co., Toledo, 


Partial Devitrification on the 
Resistivity of Sod:um-beuring 
Joyner ard W. C. Bell, 
Engineering Research, 
State College, Raleigh, 


Surface Area, and 


Some Other Proper 
Refractory Materials 
Massengale, L. | 
Heind|l, National 

Washington, D.C 


TUMBLING MEDIA 


RECENT introduction in 
4 has been the use of ceramic 
shapes for tumbling processes. Known 
in the U.S.A. as tumbling pebs, they arc 
roughly triangular in) shape and _ the 
thickness 1s about equivalent to half ot 
the height from base to apex The, 
are available in the U.S.A. in. several 
sizes and it is claimed that they do not 
cut quite so fast as the normal materials, 
but the uniform results and the longet 
life of the “pebs” make them a good 
proposition in most tumbling and de 
burring Operations 
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TEST KILNS 


% Temperatures up to 1000 Cent 


% Fitted with Regulator and Pyrometer 


Type D.| Chamber 5\” x 44" x 9” deep 
Type D.2 Chamber 9” x 5” x 12” deep 
Enquiries invited for Larger Units up to 1300 Cent. 
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The Egyptian Ceramic 
Industry 


Part I—Raw Materials 


by 


M. Y. BAKR, ™.Sc., B.Sc. (Hons.) 


ABSTRACT: Egypt possesses all ras 
materials — necessary the  ceramt 
industry, i.e., Clays, kaolins, feldspars, and 
quart The clavs in Egypt at present 
fine classified into: 1. Aswan clays 
2. Sinai clays, 3. Quena and Tabbin clays 
4.Kharga clays, 5. Mogqgattam clays, and 
6. the Nile mud. The major sources of 
feldspars and quartz in Egypt are l 
in the district of Some 

of the geological origin of the most 
portant local materials used 
Lkevptian ceramics are 2 Careful 
studies have revealed that raw materials 
present in Egypt are suitable for in 


COTAHTICS 
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are 


fOune 

aspects 
en 

for 


Aswan 


raw 
von 
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Introduction 
| EFORE the last war, all the high- 


grade raw materials (china and 
ball clays) were imported from Europe 
The rising prices of foreign raw mate- 
rials, and their transport) put our 
ceramic industry in front of the duty 
to seek for workable and easily trans- 
portable local raw) materials. The 
author has, since 1947, occupied him- 
self with the finding of the possibility 
of a substitution for the foreign clays 
and kaolins by local raw materials. 
These are found mainly in) Aswan 
district Where all the necessary raw 
materials are exploited. 

Aswan clays are classified locally 
into white, red, and siliceous clays 
They are found in the’ following 
regions Aswan-Gharb, Abu-el-Rish 
Bahari, Abu-el-Rish Gibli, and South 
of Aswan. The quarries of these ores 
are in the vicinity of the Nile, and 
more than 250 metres from the rail- 
ways. They are either uncovered, i.e., 
open working, or in caves. The depth 
of the strata for use is about 3 metres 
and those unfit range from 1-4 metres. 
The means of transport from. the 
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quarries are animals and lorries to 
the Nile. The means of cutting are 
by axes and sometimes explosion 

Aswan Kaolins are found at Wadi- 
el-Heita, Sikket-el-Arud, and Khor-el 
Dabaa. 

AS a 
some new 
found in 
Abu-Zenima, 
materials. 

There are also clay 
Quena, Tabbin, Kharga and 
tam besides the Nile mud. 

Feldspar is being presently produced 
in’ Aswan district at Gebel-Shairk 
Aswan, Sheikh-Haroon, and Nagel 
Seil’. Also quartz occurs in the same 
district at Nag’el-Gezira 

We cannot differentiate easily 
tween different kinds of raw materials 
by the chemical and rational analysis 
alone. The commercial possibilities of 
clavs and their selection for industrial 
use can be determined, however, by 
studying their physical properties 
besides a knowledge of their chemical 
constitution. 

The purpose of Part | of this article 
is to discuss the chemical and rational 
analysis of several Egyptian raw mate- 
rials and to build a simple classifica- 
tion which covers all the raw materials 
based on the chemical, and rational 
analysis and geological aspects. Part 
Il of this series of study deals with the 
physical properties of these raw 
materials 


recent prospecting 
clay deposits have been 
Sinai, at Wadi-Budra and 
which yield better raw 


result. of 


deposits in 
Mogat- 


be 


Geology 

Aswan district cannot 
IS not 
They 


The clays of 
be residual as the source rock 
found to underlie the deposits . 
are sedimentary and plastic. 
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TABLE 4.--RATIONAI 


MATERIALS 
/ 


Sample 


Source No. Clay Subst. 


White Aswan clay | R3 
Red 


Siliceous 
clay 
Aswan kaolin 


Sinai 
Quena clay 
Kharga clay 


Aswan clay 2 


Aswan 


kaolin 


The material worked for kaolin in 
the Aswan district occurs beneath the 
“Nubian Sandstone” series and varies 
in composition according to locality 
Thus, while in some places it may 
have its origin in altered granite, in 
others this may be as altered schist. 

Sinai clays Known in Egypt as Sinai 
kaolins are residual and poor in plas- 
ticity. It has been found that the kaolin 
beds in Sinai always occupy a fixed 
horizon, directly above the’ funda- 
mental granitic series, the feldspar con- 
stituent of which is doubtless the con- 
tributing element of kaolin, modified 
by weathering and alteration 

The rocks around Quena are mainly 
represented by shales, marls, and lime- 
stones. It is composed of an intimate 
mixture of very fine clays and calcium 
carbonate which has been washed out 
of the limy hills at the border of the 
Nile valley 

Feldspar is worked in the Aswan 
district from pegmatite dykes as tt is 
the most common dyke rock besides 
coarse and fine granites there The 
dyke is generally very coarse-grained 
intergrowth of quartz, and buff ortho- 
clase feldspars, the latter being the 
more abundant constituent. Sometimes 
quartz is almost entirely absent, so 
that the dykes are practically formed 
of orthoclase In others, dykes of 
almost pure vitreous quartz predomi- 
nate. 


Discussion of the Results 

Tables 1, 2, 3 and 4 show the chemi- 
cal (ultimate) analysis and rational 
analysis Of Seven samples of clays and 
kaolins: nine samples of feldspars and 
one sample of quartz obtainable from 


CALCULATED, AND EXvERIMENTAL 


CLAYS 


Rational 
Feldspar 
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ANALYSIS OF THE RAW 
AND) KAOLINS 
4 5 


? , 


| ypertimi 
Quart: 


Calculated 
Quartz 


{nalvsis 
Quart 


10-5 
27:0 


600 


Ik-0 
1-5 
10 
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produce the 


areas of Egypt which 
major output of ceramic raw materials, 
have been compared with foreign 
materials. 

Chemical analysis shows the consts 
a raw material only in terms 
of oxides. It makes known the unde 
sirable constituents of the clay for the 
potter such as iron, alkalis, and alka 
line earths, Chemical analysis alone 
is not sufficient for the complete con 
ception of the material occurrence ot 
the various constituent in a mineral 
Thus the rational analysis will com 
plete what is lacking and impossible to 
obtain by chemical analysis The 
rational analysis is used to divide the 
mineral constituent of a clay into flint 
(quartz), feldspar and clay substance 

From Table | and 4 it can be seen 
that although there ts a significant 
difference in the percentage of ALLO 
and K-O, between the samples of clays 
and kaolins, the rational analysis 
would probably show that) samples 
No. 4 and 7 contain feldspar as an 
admixture which would account for 
the greater K-O content. Sample No 
4 is known locally as Aswan kaolin 
and sample No. 7, Red Kharga clay 
The lower Al.O, content of sample 
No. 3 could be accounted for the pre 
sence of less kaolinite and high-free 
Silica and is known locally as “Siliceous 
Aswan Clay.” Sample No. 6 has the 
highest percentage of lime, it is re 
garded as calcareous clay and is known 
locally as Quena clay 

A general comparison between the 
Ore samples show that samples No. | 
and No. 5 are the best. As rational 
analysis shows that both contain 
highest percentage of clay substance 


tuents of 
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(more than 8O per cent) and the Jowest 
percentage of quartz and feldspar 
Sample No. | resembles in its chemical 
composition the ball clays and ts 
known locally as “White Aswan Clay” 
and sample No. 5 is similar to china 
clay and is known locally as Sinai 
K aolins 

From 
that the 


be seen also, 
feldspar 


Table 2 it can 
richest deposits of 
are found in’ Gebel-Shairk Aswan 
(Feldspar No. 1, 2, 3, and 4). These 
are the best samples for industrial use 
because they possess the following 
properties: 1. Low iron content: 2 
Maximum alkali content; and 3. Mint- 
Their chemical com- 
position agrees exactly with the 
theoretical value of orthoclase. These 
deposits of Gebel-Shairk Aswan have 
already been exploited for a long time 
and unfortunately they are exhausted 
(Feldspar No. | and 2); however, some 
new deposits have been recently found 
(Feldspar No. 3 and 4) 

Next to the above feldspars are those 
of Nag’el-Seil (Feldspar No. 5, 6, and 


mum free silica. 


7). They have somewhat high content 
of tree silica and tron oxide, and less 


alkalis. 
Feldspar No. 9 ts of low grade type 


and it may be regarded as an altered 
percentage of potash 
content and free 


one for its low 
and high alumina 
silica 

Ihe quartz deposit at Aswan in 
Nag’el-Gezira is a very pure white 
hard deposit from the chemical point 
of view, Table 3 

The following gives a general idea 
of the amount of feldspars used by 
the author in’ Egyptian” types of 
ceramic bodies, earthenware, 20-30 per 
cent.: sanitary ware, 25-30 per cent.: 
semi-vitreous ware, 20-25 per cent, and 
white ware like American hotel china, 
15-20 per cent 


Classification of Egyptian Clays and 
Kaolins 

From a knowledge of the determina- 

tion of the above mentioned chemical 

and rational analysis, and geological 

aspects, the following classification ts 


based. (Table ‘.) 

Alumina 

High 30) 

Relatively 15-30 High 
15 2 I OW 


high 


l OW 


Tron 


Free Silica 

impertant ingre- 
The total amount 
of silica as found by chemical ana- 
lysis comprises colloidal silica, free 
silica, and combined silica altogether. 
The determination of the free silica by 
the method described by Trostel and 
Wynne’ is very useful in the commer- 
cial use of refractory clays. (Table 4 
col. 5.) 

It is clear that the free silica calcu- 
lated from chemical analysis (Table 4 
col. 4) depends upon the suggestion 
that we have a kaolinite group and 
neglecting other mineral groups that 
may be present. 

Also in the rational 
suggest that we have a kaolinite group 
(Table 4 col. 3). 

But in the free silica, determined ex- 
perimentally, we have no such sug- 
gestions. That is why I suggest only 
the separate chemical analysis of 
quartz determination as a_ reliable 
method for free silica determination. 
This method was checked experiment- 
ally by X-ray analysis, thermal analysis 
by the author and it was found satis- 
factory for the determination of free 
silica in Egyptian clavs and kaolins. 

So if we summarise the three per- 
centages, we can say that in high-grade 
clays, they agree, e.g., samples No. | 
and §S but in low-grade clays they differ 
markedly, e.g., samples No. 4 and 7 


Silica 1s the most 
dient of ceramics 


analysis we 


Iron Content 

The colour chemistry of clays is 
linked principally to the iron content 
present. A high iron content in clays 
and kaolins reduce their value con- 
siderably, besides it acts as a powerful 
flux if the clay is heated in a reducing 
atmosphere. 


Alumina Content 
The alumina content of clay ts of 
a sul more important significance, it 
increases the refractoriness of the clay. 
Thus clay rich in alumina, is apparently 
more viscous and it retains tts shape 
when heated to softening point. 
Free Silica 
1. High 30 
Relatively 15-30 


Low | 


high 


Ss 





5.—CLASSIFICATION OF EGYPTIAN 


CLAYS AND KAOLINS 


1. ASWAN CLAYS. 


A. Secondary or transported clays. 
i High in alumina (307 ) 
(a) Low in tron (<] ) 
(b) Low in free silica (<c15:0) ) 
They are known “White Aswan 
clays” (e.g... Sample No. 1) 


TABLE 


as 


Relatively high 
alumina 

(a4) High in iron ( 

(b) Relatively high in 

free silica 

are known 

(e.g.. Sumple 


il iw 
(15-30 
-1°5 
2 


40) ) 
Aswan 


(15- 
“Red 
No. 2) 


They as 


clays” 


Low in alumina 

(a) Low in iron 

(b) High jn free silica 

They are known as “Siliceous Aswan 
clays” Sample No. 3) 


(e.g _ 


B. Primary or residual clays. 
High in alumina, 

(a) Low in iron, 

(b) Low in free 
They are known as 
Sample No. 


silica 
“Aswan kaolins” 
4.) 


\C.@.. 


+ 


SINAI CLAYS 


Primary or residual clays, 
High in alumina 
(a) Low tn tron. 
(b) Low in free silica 
They are known as “Sinat 
(e.z., Sample No. 5 


kaolins 
5) 


3. QUENA CLAYS. 
Relatively high in alumina. 
(a) High in iron 
(b) Low tn free silica. 
They are known 
clays” (e.g.. Sample No 


“Calcareous 
6). 


as 


4. KHARGA CLAYS. 


Secondary or transported clays. 
Relatively high in alumina. 
(a) High in tron 
(b) Relatively high in 
They are known as “Red 
clays” (e.g., Sample No, 7) 


free silica 


Kharga 


Classification Table 5. 

White Aswan Clays (Sample No. 1) 

Pure secondary clays are known 
locally as “ball clays” or “White 
Aswan clays” in’ Egypt In their 
chemical composition, they do not 
differ greatly from the best Egyptian 
kaolins except that they often contain 
a rather larger proportion of alkalis 
iron and lower percentage of 


and a 
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more vitreous 
burn 


used 


They are 
when fired but do not white as 
the kaolins. They are in the 
manufacture of table ware porcelain 
The author found that the “White 


alumina. 


Aswan clays” possess all the necessary 


properties for fine ceramic if they are 
well washed. 


2) 


2. Red Aswan Clays (Sample No. 2), or 
Vitrifiable Clays 

One of the important disadvantages 
of “Red Aswan clays” ts their 
deleterious effect on the colour of the 
fired body. They contain a variety of 
impurities, the kind and amount of 
these impurities exert tremendous 
effect on the physical properties of 
the clay. High percentage of iron 
renders them more or less unsuitable 
for the manufacture fine ceramic 
products. They are used in the manu- 
facture of stoneware, sanitary ware, 
tiles and vitrified bricks 


ol 


Siliceous Aswan Clays (Sample 
No. 3) 

They have the highest percentage of 
free silica and the lowest percentage 
of clay substance, besides a low per 
centage of iron, They are as 
quartz when it contains a very small 
percentage of iron, lime and alkalis 


in fine ceramics 


used 


4) 

are called 
They con- 
free silica 


4. Aswan Kaolins (Sample No 


Residual clays at Aswan 
“Aswan kaolins” in Egypt 
tain more than 10 per cent 
and greater percentage of fluxing oxides 
than Sinai kaolins. They have in most 
cases to be purified and washed before 
being used in fine ceraniics 
5. Sinai Kaolins (Sample No. 5) 

Very pure residua! clays in Sinai 
known in Egypt as “Sina: kzolins” 
They contain very low percentage of 
free silica, better coloured both in raw 
and fired material but poor in plast 
city. They appear in chemical proper 
ties similar to china clay except in the 
percentage of alumina which ts low 
They have good casting properties and 
are used by the author in the porcelain 
and insulator industry 


Quena Clays (Sample No. 6), 01 
Calcareous or Fusible Clays 


Tabbin 


6. 


They are found also at They 
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have a high percentage of lime, more 
fluxes than the Red 
They are used in Quena 
for making ordinary 

in the manufacture of 


and stronger 
Aswan clays 
and Tabbin 
pottery and 
bricks 

Red Kharga Clays (Sample No. 7) 

Impure secondary clays at Kharga 
They have high percentage of iron and 
Iney are used at Kharga 
ordinary pottery and tn 


free silica 
for making 
bricks 
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PLANT AND MACHINERY 
CATALOGUE 


YRIOR to the war, it may be recalled, 
George Cohen and Co. Ltd. used 
to issue regular editions of their cata 
logue of new and second-hand machinery 
and plant which they had in stock. This 
catalogue was a very handy guide to the 
availability of equipment and was 
usually to be found in most engineers’ 
offices The restrictions on the use of 
paper during the war, naturally put an 
end to the publication 
This week we were both surprised and 
pleased to see that it has been revived and 
of the first appeared on 
our desk a tew days An accom 
panying note informs that it will 
published several a year in 
future 


issue 

aro 
us 

times 


a COpy 


he 


POTTERY CORNER 


The Applied Heat Company Ltd., 
Electurn Works, Wattord By-Pass, Wat 
tord, Herts, inform us that they have now 
installed in a part of their premises to be 
known as “Pottery Corner,” Gratton kilns 
for the firing of ware produced by student 
and artist potters whose output is not 
sufficient to warrant the installation of 
their own kilns 

In a long association with artist potters, 
the company say they have always met 
the complaint that few tacilities are avail 
able for them to get their ware fired. Art 
schools in most cases find it hard enough 
to cope with all the ware produced by 
their own students and, much as they 
would like to help, are obviously not in a 
position to do much. 
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“Pottery Corner” offers to such potters 
within reasonable distance of Watford, 
firing tacilities in modern electric kilns for 
biscuit glost and decorating at reasonable 
cost. Those wishing to take advantage ol 
this offer should write or phone with 
view to bringing their ware for firing to 
‘Pottery Corner,” Electurn Works, Wat 
ford By-Pass, Wattord, Herts. (Wattord 
6091) 


Mr. P. Bailey Retires. Ridgway and 
Adderley Ltd. announce that Mr. Philip 
Bailey has retired as general manager ot 
Globe Pottery, Shelton, and has also 
resigned his directorships of the Lawley, 
Group Ltd., and its associated companies 
Mr. Bailey is) one of the original 
members of the Wages Advisory Com 
mittee of the British Pottery Manufac 
turers Federation, and also a member 
of the Joint Industrial Council of the 
pottery industry and of many Federation 
committees and associations, and is chair 
man of the Vitrified Manufacturers’ 
Association 


Technical Tourists.—The pottery and 
glass and ceramics industries in Edinburgh 
co-operated in a scheme sponsored by 
the Junior Chamber of Commerce to 
publicise the City’s industries over the 
period of the Festival of Music and 
Drama. Industrial concerns opened their 
plants to visitors on specified days, to 
allow technically-minded tourists an 
opportunity to see the City industries at 
work. Among the firms co-operating 
were Edinburgh and Leith Flint Glass 
Works and A. W. Buchan and Co. Ltd. 





NEW COLOUR-CORRECTED 
MERCURY FLUORESCENT 
LAMPS 


RANGE of new Osram 
4 corrected mercury vapour 
lamps became available on Ist September, 
in 80-watt and 12S-watt ratings. These 
lamps employ an entirely new fluorescent 
powder and their colour appearance and 
colour rendering properties show a sub- 
Stantial improvement over their predeces- 
sors. The powder itself has an attractive 
white body colour and provides an 
increased red ratio of 7 per cent Its 
improved temperature stability has en 
abled the outer bulbs to be reduced in 
size to that of the standard Osram 
mercury lamps of the same wattages 

The new Osram 125-watt lamp ts avail 
able with either the G.E.S. or the three 
pin bayonet cap. The 80-watt lamp has 
a three-pin bayonet cap Thus these 
better-colour lamps can be used in place 
of the earlier mercury fluorescent types 
or, by virtue of their reduced bulb size, 
substituted for 80-watt or  125-watt 
mercury pearl lamps. 

Vhe list prices of both Osram mercury 
fluorescent lamps have not changed from 
{2 &s. 6d. for the 8O watt end £2 19s. Od 
for the 125-watt size 


colour- 


discharge 


THE NICKEL BULLETIN 


{ee NICKEL BULLETIN, July, con 
tains abstracts of an important series 
of papers presented at the Washington 
Conference on Magnetism held last year 
Information on the magnetic characteris- 
tics of nickel and of nickel alloys of both 
high-permeability and permanent-magnet 
types is given in a number of these 
papers Various papers from other 
sources on magnetic alloys are also 
reviewed, 

Ihe section on heat-resisting materials 
includes an abstract of the results of a 
study at the National Physical Laboratory 
of the influence of cyclic stress and tem 
perature on the creep behaviour of alloys 
of the Nimonic series, and of a report on 
hardening phenomena occurring in aus 
tenitic chromium-nickel steels at 475° (¢ 
Abstracts on corrosion-resisting — steels 
refer to research on the amount. of 
oxygen found on the surface of passive 
stainless steels and the thickness of oxide 
film to produce passivity, and to com- 
parative tests of the resistance of 
titanium, zirconium and stainless steels 
to organic compounds. 

Recent papers on spheroidal-graphite 
cast iron are summarised and attention is 
drawn to a_ revised British Standard 
specification for condenser-tube alloys 
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covering copper! brass, bronze and 
copper-nickel alloys 

The issue marks the completion of 
twenty-five years continuous publication 
ot Ti Nickel Bull tin’ and includes i 
short review of the aims and 


this publication 


scope of 


NEW DIE GRINDER KIT 


N introducing a new die grinder kit 

(type DGI), Wolf Electric Tools Ltd., 
ure Satisfying the long felt need for 
handy versatile tool at low cost to under 
tuke a great variety of jobs in every tool 
room, machine shop and = maintenanc 
department Ihe extremely powerful 
driving unit’ which possesses abundant 
speed and capacity for 
grinding Wheels up to IZ in. dia. *« ys In 
and has a (running light) of 
16,000 r.p.m 

Its nett weight ts 
marily intended as a portable tool, it 
may with advantage be mounted in a 
bench clamp stand tor stationary use 

Dust-sealed ball bearings are 
throughout and the double pole 
is of ample capacity and is fitted with a 
retaining button Armature and field 
windings are enamelled and double silk 
covered copper wire, and the armatures 
are dynamically balanced to precision 
limits by electronic methods 

The complete kit comprises the high 
speed DGI grinder with 10 ft. of three 
core T.R.S. cable, spare set of carbon 
brushes. a carefully 
mounted points, grinding wheels, and felt 
bobs and completely housed in 
a specially desizned steel carrying 
This useful outfit provides an efficient 
method for grinding down contours, cor 
recting inaccuracies in dies, light) profile 
grinding, retouching taps, cutters and 
forming tools, etc A wider selection 
of rotary files and milling cutters for use 
on non-ferrous metals is available to 
suit special requirements 


power, has a 
speed 


Ib ilthough pri 


USC d 
switch 


chosen set ol 


arbors 


Case 


FIRE! 


TRAGEDY AVERTED BY 


NU-SWIFT ! 


‘Escape seemed impossible chemical 
machines splutcered and failed acid 
squirted by one just missed my eyes 
but reliable, non-damaging Nu-Swift 
saved us all.” 
NU-SWIFT LTO - ELLAND - YORKS 


In Every Ship of the Royal Navy 
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REFRACTORY AGGREGATES 


a 
PRODUCED TO YOUR REQUIREMENTS , 
POTCLAYS LTD 8 
t 
& 
E 
‘we 


COPELAND STREET @ STOKE-ON-TRENT 
Telephone - . - Stoke-on-Trent 48831 


ALSO AT BROWNHILLS, Nr. WALSALL 
Telephone : Brownhills 2301 








THE BRITISH CERAMIC will be held by LC.1. and one-third by 


Visking 
SOCIETY The chairman of British Visqueen Ltd 
will be Mr. J. C. Swallow (who ts chair 
Ihe Autumn Meeting of the Building = man of the Plastics Division of LC. 1.) 
Materials Section of the Society will be and the managing director will be M1 
held in) London on 19th and 20th N. J. Travis (who is at present on the 
November. Papers will be read by Mr staff of LCA. Plastics Division); other 
M. E. C. Stedham on the production of directors are Mr. A. F. Gawler, Mr. H 
expanded clay aggregates, and by the (C. Raine and Dr. J. E. Sisson (all of 
President (Mr. A. J. ©. Watts) and Mr LC. Plastics Division) and Mr. F. ¢ 
Butterworth on the use of pulverised-fuel Howard and Mr. A. T. Peterson (for 
ash in brickmaking. On 20th November the Visking Corporation). Polythene was 
members have been invited to visit the — discovered in I.C.1. laboratories in 1933 
Building Research Station at Watford and L.C.1. has pioneered its manufacture 
A dinner to be held at the Dorchester in film form in Great Britain 
Hotel on 19th November, to which all Polythene film is transparent, tough, 
Sections are invited, has also been inert, moisture and waterproof and is 
arranged used for packaging many commodities 
Ihe Autumn Meeting of the Refrae- including — foodstuffs pharmaceuticals, 
tory Materials Section will be held in chemicals, electrical and metal compo 
London on the same dates. On 19th — nents, textiles, machinery, and so on 
November there will be a symposium on 


asting-pit refractories at) which papers 
casting -pt « ich ri his cont ei THE PLATINUM METALS 


will be presented 
manufacturers On the morning of 
20th November papers will be read on EXHIBITION 
insulating refractories and on the, ‘HE Institution of Metallurgists an 
high-temperature properties of chrome | ncumce that KLREH The Guke of 
magnesite materials Edinburgh has graciously consented to 
open their Platinum Metals Exhibition 
BRITISH VISQUEEN LTD. at Grosvenor House on Monday the 19th 
October, 1953 The exhibition is being 
YONSTRUCTION — has © started it held to mark the Triple Jubilee of the 
& Stevenage, Hertfordshire, of — the British Scientist, William Hyde Wollas 
headquarters and factory of British Vis tons announcement of his discovery of 
queen Ltd., the company formed jointly the precious metal palladium 
by Imperial Chemical Industries and the The exhibition which will be open to 
Visking Corporation of Chicago, U.S.A... the public from Thursday, 22nd October 
to manufacture polythene film in) Britain to Saturday, 24th October, will show the 
Authorised capital of British Visqueen — vital part played by the platinum metals 
Ltd. is £240,000 in £1 shares. Two-thirds in science and industry today 
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The Adaptable Refractory Material 


For many industrial processes where refractories are used, the ad- 
vantages of Refractory Concrete have proved invaluable. Refractory 
Concrete is made from, and utilises the unique properties of, 
Ciment Fondu Aluminous Cement and crushed firebrick or grog. 


Its advantages are:— 


Ready for use and of great strength and hardness in 24 hours. 
Can be used to reduce joints to a minimum. 
Can be cast to any shape. Requires no pre-firing. 
Is stable under load up to 1300 C. Has a melting point of about 1450 C. 
Has no appreciable drying shrinkage or after-contraction. 

Can be brought to working temperatures 24 hours after making. 
Does not spall under widest sudden fluctuations of temperature. 
Pre-cast blocks or special shapes can be made of practically any size or shape 
without distortion or cracking. 

Uses old scrap firebrick to a very large extent. 

Provides an ideal bond for setting firebricks. 


Can be used as a foundation for furnace structures or for linings. 


If these properties interest you, further details can 
be obtained by sending for literature dealing with 
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Trade Mart 
ALUMINOUS CEMENT 
Sa 


LAFARGE ALUMINOUS CEMENT CO. LTD., 
73 BROOK STREET, LONDON, ‘W.1. 
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FOR SALE 





| ECLAIMED SILLIMANITE —t6 per ton Box No. 25, CERAMICS. 
157 Hagden Lane, Wattord, Herts 








FOR SALE 


( LD BROKEN STEEL WORKS FIREBRICKS, hand cleaned. regularly for 
sule. Thomas Mouget and Co. Ltd. 24 Cornfield Road, Middlesbrough 


FOR SALE 





SOR SALE.—ONE FOSTER INSTRUMENT COMPANY’S DOUBLE 
RANGE FOUR-POINT RECORDER, together with Pyrometers and Com- 
pensating Cable. Cost £196 will acept half; perfect condition Full details 
POTTERY CO. LTD., Carrigaline, Co. Cork 


from CARRIGALINEI 
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STEP UP OUTPUT 
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... by the week ? 


..or by the year ? 


GAN 


efractories are worth far more than they cost 





RAWDON 3 INCH DE-AIRING Pl 

This new RAWDON 3 inch De-airing Pug—the smalle range—1s 

intended primarily a speed production machine whe ll de-aired 
extruded sections are required 

with 


bigger 


vacuum pum] 
ge machine 

feed packing 

mouthpiece 


roller 
An important 
dismantled for cl 


i 


which 1 
totally Cleaning 


{ 


Pioneers of De-Airing 


MOIRA, Nr. 


Extrusion 


BURTON - ON - TRENT 








